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PARA DOX ES 
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APARADOX 50 (rn 
Falſity, but a real Truth; 'tis that which 
to wnthinking Perſons, ſeems abſur d or im- 
poſſible; but to a thoughtful Man, is plain - 
and evident; The main Drift whereof is ta 
w Het the Appetite of an ingui/itive Learner, 
and to ſet him upon Thinking. 
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Nesse egen 
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I. SA e HERE are two remarkable 
7 Places on the Globe of the 
E 2 Earth, 1 which _ 15. 
d cl one Day and one Night 

2 throughout the whole Tear. 


 Animwer, The two remarkable Places are the two 
| Poles; for to the Noreb Pole, the Sun riſes about the 
Ioth of March, and ſets not till about the 12th of Sep» 
tember: and the enſuing Twilight continues till the Sun 
be eighteen Degrees below the Horizon, i. e. a bout the 
ſecond of November then dark Night continues till. 
about the 18th of Fanuam at which Time the Day 
breaks. and the Morning Twilight continues till 
Sun riſe on the Toth of March. Hence betwixt Sun 
Tife and Sun fer are fix Months, but betwixt Day- 
break and Twilight's End are about two Hundred: 
and eighty eight Days, but Totally dark only ſe- 
venty ſeven Days. 
NOTE, When it riſes to the North Pole, it ſets 
to the South, & e contra; and becauſe it riſes but once, 
and ſets but once in the Year, to either, there is but 
one Day and one Night in the whole Year. 


2. There are alſo ſome Places on the Earth 
iu which 'tis neither Day nor Night, at a cer- 
tain Time of the Year, for the Space of twenty: 
four Hours. | | 


Anſwer, If by neither Day nor Night, be meant Twi- 
light, it may be any Climate of the Frigid Zones; hut 
if it be underſtood that the Sun neither riſes nor 
fer s for 24 Hours, the Places muſt be ninety Degrees 
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Gordon's PARADORXES ſolv d. 5 


d'ſtant from the Sun: Thus, if the Sun be in the 
Muadtar, then the Poles are the Places; for at thoſe 
Times the Sun circuits about their Horizon for twen- 
ty - four Hours. half above and half under it; hence 
= ſo long, *tis neither Day nor Night then and 
there. 


3. There is a certain Place of the Earth, 
at which, if two Men ſbould chance to meet, 
one wonld ſtand upright upon the Soles of the 
other's Feet, and neither of them ſbould feel the 
other's Weight, and yet they both ſbould retain 
their natural Poſture. 


Anſwer, He ſays of the Earth, not on the Earth, which 
therefore means the Center thereof ; for imagine an 
Hole bor'd thro', from our Feet, to and thro' the 
Center of the Earth, to the oppoſite Point, or the 
Antipodet, and one Man deſcended towards the Hes 
at one End of the Hole, and another Man deſcended 
at the other End of the Hole, till they both mer ar 
the Center, ſo would they ſtand on each other's 
Feet, . with their Heads towards the Zenith, in their 
natural Poſture without feeling each other's Weight 
According to theſe. Maxims, No heavy Body gravitates 
in the Center, and All heavy Bodies tend to the. Ganges. - 1 
whereas a Gravitation at the very Center, muſt i 
neceſſarily a Divergency from the Center, or an Aſœ Y 
which is abſur d- 8 


0 3 * | ks k > a9 

4: There is a certain Place of the Errol 
where a Fire being made, neither ' Flame 0% 
the Fire Moreover, if in that Place one. 


bould fix.a ſmooth or plain Table, without any 
t | Lenges 
A 3 | 


1 


„ Gordin's PARADOXES ſolꝰ d. 
1 Leages whatſoever, and Pour thereon @ large Meri 


Quantity of Water, not one Drop thereof would —— 
run over the ſaid Table, but would raiſe itſelf I and 
up in an Heap. Latit 
: | eight 

Anſwer, This Place muſt alſo be the Center of the. titud 
Earth, for the Reaſons mention'd in the laſt. —4 
1 | SF ruge. 

5. There is a certain Place on the Globe, of || and! 


a confiderable Sonthern Latitude, that hath: te þ 
both the greateſt and leaſt Degree of Longitude. f unde 
tr | bo 


Anſwer; This may either mean the Sourh Poles, which || tains 
_ hath not only the leaſt bur greateſt, and all interme- 
diate Degrees of Longitude, all which meet in the 
Poles. Or all Places that lye under the firſt Meridian,. 
have both the leaſt and oo Degree of Longitude, 
as at Noon is the greateſt and leaſt Number of Hours; 
| becauſe then and there we begin and end. our, 
- Reckoning.. | | 
Thus Triimidada; is in Latitude Satb, 20 Degrees, 
and under the firſt Meridian, with them who reckon 
from St. Michtels's, or Triſtam ds Cunba, is in thirty nx 
Longitude. 


Degrees fifty four Minutes South Latitude, and the: 
f 
| 6. There are three remarkable Places on the 
; 


fame Longitude, with Teneriff ; all which, according 
the End of the three Hundred and fixtieth- Degree of 
' Globe that differ both in Longitude and 


to the old Way af reckoning Longitude, are not 

only in the Beginning of the firſt Degree, but alſo in 
Latitude, and yet all lye under one and the) a 

| ſame. Meridian. 8 


Anſwer, By the Globe, may be meant the Artifitial 
Globe, and by the. Meridian. may be meant the . — 
1 wy 


Fall be firſt Auridiam, and agree in having no a 


in Latitude. 


Gordon's PARADOXES ſol vd. 9 | 


Meridian, belonging to it, which may be five Degrees 
thick; then iuppeſe three Places, 4, B G. A to be 
Dublin. in Latitude fifty three Degrees and an half, 
and Longitude twenty Degrees; 3 to be Lisbon, in 
Latitude thirty eight Degrees and an half, Longitude 
eighteen Degrees; C to be the Iſle of Paxaros, in La- 
titude eight Degrees, and Longitude two Hundred. 
Degrees, all. which, tho' they differ both in Longi- 
rude and Latitude, yet may they all lye under one 
and the ſame Brazen Meridian, | 

Or without Equivocation, ſuppoſe one Place under 
the Pole, a ſecond on this Side, and a third on the other 
under the ſame Meridian Circle, ſo may they all differ 
both in Longitude and Latitude; for the Pole con- 
tains all Degrees of Longitude, 


7. There are three remarkable Places os 
the Continent of Europe that lye under three: 
differem Meridians, and yet all agree both in: 
Longitude and Latitude. 


Anſwer, Divers Geographers begin their firſt Meridian” 
at divers Places; thus Prolomy at Cape Verde (farmer- 
ly one of the Fortunate 1/{ands) Mercator at St. Michael's. 
in the Azores 3. Bleauat Teneriff, one of the Canary Ille | 
Cc. Now if you. take (under the ſame Latitude! 
three Places (ſuppoſe ten Degrees from each of theses 
firſt Meridianz) they agree all in Latitude, alſo-in Longs 
tude, from theſe three reſpective Places and yet lye 
under three different Meridian, in reſpect of the Giobe, 
or which is much to the ſame Purpoſe, chu ſe any thre 
Places under different Meridians, and one Pathllel ok 
Latitude, as Pico, St. Nicholas, and Lisbom and! 9 571 4 
the Longitude at every one of them; ſo will they Þ 
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i 
! 
' 
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tude, and being in the ſame Parallel wall agree 
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d. Theres | 
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3 Gordon's PARADOXES foly'd: 


8. There is a certain Iſland in the Ægean 
Sea, upon which if two Children were brought. 
forth at the ſame Iuſtaut of Time, and living to- 
gether for ſeveral Tears, ſhould both expire on 
the ſame Day, yea at tbe ſame Hour aud Minute 
of the Day, yet the Life of one would ſurpaſs the 
Life of the other by divers Months. 


' Anſwer, Different Parts of the ſaid Iſland may be 
ſuppoſed to compure differently, ſome by the Solar 
Year, ſome by the Lunar; or ſome uſe different Courles 


of the Moon; in one Place her Periolical, and in other 


Places her Snodicat, which is a larger Revolution than 
the former; ſo within the Compaſs of ſome Years the 
Difference will amount to ſeveral Months: Or ſup- 
1 — the Iſland to be Negropom, in the ean Sea, where 

th Chriſtiam and Turks dwell ;. now the Turks follow 


the Lunar Year, which is 11 Days leſs than the Solar. 


which the Chriſtians account by. Now if the Children 
ſhould live thirty Sular Years together, and then die, 
» the. Turks would account them about 10 Months older 
than the Chriſtians. Or if. one of the Children fails di- 
rely Eaſt, and the other directly Weſt, when they en- 
compaſs the Globe of the Earth. once (which is now 
eaſily done in a Year) there will be two Days Dif- 
ference in their Age, and in forty Years thus Sailing, 
the one would be eighty Days older than the other. 
Or ſuppoſe the one lives without the Artic Circle; 

where no Day exceeds twenty-four Hours, and the 
other goes and lives in the Latitude of ſeventy three 
Degrees twenty Minutes, where the Day is 3 Months 


Tong, and them returns, and both die at one In- [yy 


Rant, the one will be three Months older than the 
other; but the two firſt Solutions ſeem preferable 
becauſe of theſe Words in the Paradox, ſiuving together 
for ſeveral Tears 3 yet becauſe the two laſt carry Inftrucs 
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which is 


| [Suth, becauſe there. the Meridians, which are North ank 
outh, are the Azimuths all concentring in the Pole, 3 
which is their Zenith. 1A 


Ws” 


| Gordon's PARADOXES ſolvd. "gf 
tion along with them, I would not omit the Mention 
of them. A = 


9. There are two obſervable Places belonging 3 8 
to ASIA that lye under the ſame Meridien, oi 
and of a ſmall Diftance from one another; an 
yet the reſpective Inhabitants of them, in-reckon- 
ing their Time, do differ au intire natural Day: 
every Week. | | ih - 

| | of 
Anſwer, This alſo may be ſolved two Ways, firſt 3 
they keep their Sabbaths on different Days of the”; # 
Week, as the Chriftians on Sunlay, the Graciens on. Mow 5 
day, the Perfizns on Tueſday. the APriam on Wedneſday, "2 
the ptiam on Thurſday, the Turks on Friday, the Jem 8 
on Saturday. Or better thus, the two Places, are, one“ 
Macao, and the other the Hhilippine Iſtes, near each orhet” 
and under the ſame Meridian, yet they differ one DO 
in their Account; for, in the Philippine Iles the . 
wards. when it is their laſt Saturday in Lenz. the Portus | 
gueſe in Macao, eat Fleſh, it being their firſt Sandy in 
Eafter : The Cauſe of this Difference is the $paxtards 
ſailed thither Veſterhy, and loſt half a Day, and ts 
28 ſailed thither Eaſtery and gained half & 
Day. | | 3 


10. There is a particular Place of the Earth» 9 
where the Winds { tho frequently veerings Ml 
round the Compaſs.) do always blow from tha 
North Point. = - 


Anſwer. Under the Sh Pole directly; for all S. 
Winds blowing there muſt needs blow North, as all 
Winds blowing at the North Poke muſt needs blow +» 
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Gordon's PARADOXEs ſolv'd. | 


It. There is à certain Hill, in the South of 


4 10 
| Anſw 
atiruc 


BOHEMIA, on whoſe Top, if an Equinoctial Noth t. 
Sau-Dyal be duly ereted, a Man that is Stone e the 
blind may know the Hour of the Day by the ſame, M,,...11 
if the Sun ſbines. | ho ad 
: lox me 

Anſwer, Perhaps it never doth ſhine on that Hill Pe thus 
becauſe there is a Mountain that is {aid to encircle all Mcmyb'(l 


BO HE MI A. or never till Noon; ſo then, 
if you tell the blind Man the sun ſhines, he'll tell 
you *tis Twelve o'Clock : Howbeir. I know not a 
better Way to make a blind-Man's Sun-Dyal than e will 
this. 5 Shadow 

Fill à Glaſs Globe with Water: which fix in a Sphere, Ind pr: 
with Twelve poliſhed Iron Meridians each having ſo upper! 
many Nicks as the Number of Hours belonging there. hence 
to; which let be fixed, preciſely at the Diſtance of dow. o 
che Focus, from the Globe, ſo will the Globe full of Prerd til 
Water unite the Solar Rays that they'll burn at a end Re. 
Diſtance; thus this Equinoctial Dyal being fix'd in Note, 
the Sun-ſhine, on a Hill or Valley, one that is Stone Metrogt 


ich t. 
atitud 
omes t 


blind may feel which Afridian is hotteſt: and grope or leſs, 


. e. Eig 


out, by the Nicks, the Number of che preſent Hour. 
| x rom Ei 


12. There is a conſiderable Number of Pla- Ppack to 
tes, lying within the Torrid-Zone, in any 
of which, if a certain kind of Sun-Dyal be 13. 


ent 9 


duly erefed, the Shadow will go back ſeve- 3 


ral Degrees upou the ſame at a certaiu Time of 
the Year, and that twice every Day, for the 1 D. 
Space of divers Weeks ;. yet mo ways dero- . . 
gating from that miraculous returning of the eaſons 
'  'Shadow upon the Dyal of Ahaz, iu the Days the I 
of King Hezekiah. x 


Anſwcr; 


Cardo s PARADOXES ſol vd. 11 ; 


Anſwer, Any where in the Torrid Zone, where the 
atitude is leis than the Declination of the Sun, and 
both towards the ſame Pole: The Sun comes twice 
o the ſame Point of the Compaſs both Forenoon and 
Afternoon; and an Equinoctial Dyal, placed Hori- 
ontally, the Shadow of the Gnomon ſhall go back; * 
lus minus, twice every Day. But becauſe the para- 

lox mentions 4 certain kind of Dya I ſuppoſe it may 
ill Pe thus anſwered, by a plain Equinoctial Dyal, de- 
all Nesb'd on both Sides of a Horizontal Plain, and 
en, (wich two Gnomons, and near the Tropic, when the 
ell Watitude and Declination are equal; before the Sun 
t a ſomes to rhe Mathematical Horizon in the Morning, 
an De will ſhine on the lower Side of the Plane. and the 

hadow of the Gnomon will run #:/tward. ad infinitum, 
re, Ind preſently after fix o'Clock, as he ſhines on the 
ſo ÞÞpper Plain, the Shadow runs Eaftward till Noon, and 
hence to fix in the Evening, at which Time the Sha- 
low. on the lower Plane, will begin, and run d. 
rd till Sun ſet; there may, by Concave. Convex, 


t 2 ſand Reflex Dyals, be other Ways of ſolving this. 

in Note, in the Latitude Eighteen Degrees North, the 
one A of the Shade will continue, möre, 
ope for leſs, from the firſt of May, to the zoth of Fah, 
ur. Fe. Eighty Days, which the sun ſpends in moving 


rom Eighteen Degrees. North Declination, till it come 
back to the ſame Degree again. | 


13. There are divers Places on the Conti- 
nent of AFRICA, and the Hands of Su- 
atra and Borneo, where a certain kind of 
un- Dyal being duly fix'd; the Gnomon theres 
of will caſt no Shadow at all during ſevvral 
eaſons of the Year and yet the exa# Time 


days * Day may be known thereby. 


| Anſwer, 


ſw:r; 


12 *Gordou's PARADOXES ſolv d. 
. Anfwer, An Horizontal Dyal, ener the Equi. 
| ©. Noctial Line, caſts no Shadow ar Twelve o'Clock, 
Twice every Year; or becauſe the Places mention d 
in the Paradox are betwixt the Tropics, the Sun comes n 
_f © Twice in the Year to their Zenith, and then the Gno-iM, 
* mon caſts no Shadow exactly at Noon; or it may 
* 5 be the blind Man's Dyal aforeſaid in rhe Eleventh 
Paradox: Burt I rather take it to be a Globe, recti. 
bed according to the Latitude and Day of the Month 
— the Index to the Hour Twelve, and to the Sm. 
5 Place apply & Perpendicular or spheric Gnomon, 
which is to be there fix d, and the Globe turn d till 
| J it caſt no Shadow, ſo will rhe Globe's Index point 
out the Hour any Time when the sun ſhines as well 
n theſe Parts of the World as in thoſe Iſlands ; for 
. Dyals may be madeto ſhew the Hour, without Shade of 
| © either stile of Hour-Line, as a Globical Dyal. hi 
| 3 9255 a moveable Equator, and a fixed Stile or Gno- 
; Bon thereon. 


| 3 


hers fa 
ot cor 
he Thr 
riend(] 
akes, u 
apour: 
4 3 
J. Atlantic Ocean, which being deſem d by a — N 
1 80 at Sea, and bearing due Fatt off the aid, wt 
= { 25 Ship, at twelve Leagues Diftance by Eſtima Peeds ha 

5 on; 3 the trueſt Courſe for hitting the ſaid, c 
ountai! 
thouſar 


+ 4 4 Anſwer, The Prime Meridian, from wheace Long 16. 7 
5. tude is accounted, both Ways, Eat and et, paſſe pa} At 
Ex. thro* the Middle, betwirt the Ship and Ifland, and abſol 
? 2 Negard is had to the E and Weſt Longitude, and | 
e the Paints of the Compeſs. 


8 


| 5 14. There is a certain Thend in the vaſt 


Java, is to ſteer ſix Leagues due Eaſt, and 
ae, r due Weſt. b 


» We” . 


" I 5. Ther Anſwer, 
ip may 
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lun 15. There is a remarkable Place in the + 
lobe of the Earth, of a very pure and ubol- 
om Air to breath in; yet of ſuch a ſirangs 
and deteſtable Quality, that it is abſolutely in- 
pof/able for two of the intlreſt Friends tbat 
ver breathed, to continue in the ſame in mu- 

ual Love and Friendſbip for the Space of two 


nates of Time. 


Anſwer, Tis impoſſible for two Perſons to be in 
dne and the ſelf ſame individual Place together: 0- 
hers ſay, by Reaſon of the Earth's Motion they can- 
ot continue in the ſame Air; others ſay, two in 
he Throne cannot continue in mutual Love and 
riendſhip; or there may be Vulcano's. Caves and 
Wakes, which emit Sulphureous, peſtilential and killing 
apours, tho? ſituate in a pure wholſom Air; as 
ICILT,FUD £4 and ICELAND, in 
hich are an na, or Dead Sea. and in the laſt” 
doth; but I rather take it to be directly under the 
Poles, which, by Reaſon of its 12 Cold, muſt 
eeds have a pure Air; but we hear of none that e- 
Jer got within an hundred Leagues of them, let a- 
one to ſtay two Minutes there, by Reaſon of the 
Mountains of Ice, frozen Sea, and Exceſs of Cold for 
thouſand Miles round them. | 


nei 16. There is a certain noted Place, in the 

ht Atlantic Ocean, where 4 brisk Levant 
i abſolutely the beft Wind for a Ship that 
to ſbape a due Eaſt Courſe, and yet ſbe ſball 


ll go before it. 


| ; wy: oP | 
Heri Anſwer, If the Place be Eaſtward of the Levant a a 
ip may be carried by an Eat Wind round the 


E 


Globe 


* ; 


* 1 


1 Cordon s PARADORES ld. 


Globe to it, provided ſome Eaſt Point be fixed; or N fract. 
where there is à violent Tide; as the Gulf of from 
Horida may be meant: But the Quibble may lie in the Bu. 
Word ſhape; for an Eat Wind may be beſt for cat - Ithinn 
Tying her out of an Harbour, to fail to a Place on lar. 
the Eaſtern Part of that Iſland or Continent; or it :dl 
may mean the Streights of Gibraltar,; for a brisk 4th 
Levant raiſes the Aelditerranean, in ſo much that thethe R 
Paſſage thro* them is the ſafer, as tis to come into Hen 
an Harbour, when High Water: Thus, if I miſtakeereare 
not. in the Eat India Voyages, near or on the Line ſWthicke 
a Wind from the Levant ſeems to be the onlyſſes nea: 
Wind to keep a Ship from being driven to the Africaf Ref! 
\ Shore, ; upon 
h to be 
17. There are divers remarkable Places, np-wov!d 


on the Terraqueous Globe, whoſe ſen/iblt ine 0 
Horizon is commonly fair and ſerene; alldy.,,1q 
yet tis impoſſible to diſtinguiſb properly in i This 
any one of the iutermediate Points of the Co which 
paſs, way, or ſo much as tuo of the four Carſ*"*4 


dinal themſelves. . 


Salmot 
N : f che \ 

Anſwer, Under either of the Poles, in which alſprear . 
the Points of the Compaſs meet in a Center, as aforete Per 
laid, in Paradox, 5, 10, toregoing. av of 


The | 
18. There is a certain I/land in the BalſÞ:monſt 
tic Sea, to whoſe Inbabitauts the Body ; +, 


the Sun is clearly viſible, in the Morning befor; 45 
he Riſeth, and likewiſe in the Evening afidfir very 
he is Set. | rent D 


Anſwer, This is occafioned by Refraction, ſom 1 9. 1 
of whoſe Properties are, 1. That oblique Rao of 
out of a thinner Medium, falling on a groſſer ag 


Gordon's PARADOXES ſolv'd. 15. 
ot frected. or accede towards the Perpendicular let fall . 
 off8fkcom their Entrance. | a 
the Bur 2dly, Rays out of a grofſer Medium into a 
cat · Ithinner, recede further from the ſaid Perpendicu- 
on lar. 

:dly, Perpendicular Rays are not refracted. 

Athly, The greater is the Refraction, the further 
the Rays are from being perpendicular. 

Hence 'tis that the Sun and Stars Refraction, is - 
greater, the nearer they be to the Horizon, alſo the 
ine ſrbicker- the Armoſphere, the greater the Refraction 5 
as near the Poles and in the NorthernSeas, as the Baltic. 

Refraction is uſeful in the firſt Diſcovery ot Land 
upon Sea, raiſing the Tops of Mountains in the Air, 
to be (ren ſeveral Leagues further off, than they 
would be were there no Refraction. | 

This made the Hollander in Neva Zembla, ſee the Sun 
riſe ſome. fixreen Days before they expected ir, or 

would have ſeen it had there. been no Refraction. 

Ml This alſo is the Reaſon why a Piece of Silver, 
which could not be ſeen in a Baſon, yet being co- 
ered with Water. a thicker Medium than Air. ap- 
ears viſible: Ard alſo, why. if a Man would ſhoot 
Salmon under Water, he muſt not aim at that Point 
f the Water where the Ray of sight enters, but a 
Þ:car Way on this Side of jr; as if the Salmon was in 
Fre Perpendicular let fall from the Point where the 
Rav of Sight enters the Water. 

The ingenious Lowthorp, about 1700. gave ocular 
Balpemopſtration of the Refraction, by making a Va- 
"dy Fm hetween two inclin'd Planes of Glaſs, hy the 

lep of Quick-filver, thro' which an Object, view'd 
befor. 1 a Teleſcope was ſeen, upon Re-admiſlion df the 
aft ir very ſenſible to change Place according to the dif- 
rent Denſity thereof, See P. Tranſ. No 257, 


* fon 19. There is a certain Village, in the Kings 
Raf of NAPLES, /ituated in a very 
1 e 


ler 4 


3 2 
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tow Valley; and yet the Sun is nearer to tl 
Inhabitants thereof, every Moon by three Thou 
ſaud Miles and upwards, than when he 
ther Riſeth or Setteth to thoſe of the ſaid 
Village. 


Anſwer, The Sun is nearer Noon to the Inhabitants 
of any Part of the Earth, as well as Naples, by the $ 
mi-diameter of the Earth; which, by the moſt accurate 
Obſervations yet made, is three Thouſand ſix Hur 
pred and ninety two Eng/iſh Miles. 


20. There is a certain Village, in the Sout 
of Great - Britain, to whoſe Tobabitawts th 
Body of the Sun is leſs viſible, about the Wir 
ter So/ftice, than to thoſe who reſide upon th 
Hand of Iceland. 


Anſwer, This Village, perhaps, is near Lewis in 9 
fex, lying under an high Mountain; there, abour t 
Time of the Winter Solſtice, the Sun is but a ſmal 
Time viſible to the Inhabitants, or ſome Valley 
Glin ſurrounded with Hills, in or near ates, that i 
the Vinter tis near Noon e're the Sun approach then 
and then diſappears preſently 3 whereas in an op 
Place in Iceland, or on the Top of an high Mountait 
there the Sun may much ſooner and much longer af 

ear, and the more becauſe of the Greatneſs of R 
Fraction. which the groſſneſs of the Armoſphere mag 
fies: Moreover, in Glins, near Mountains, tis ol 
fervable, there is leaſt Sun-ſhine, becauſe Miſts 
more frequent. 


21. There is a vaſt Country in T HIO PII lr 

SUPERIOR, ta whoſe Inhabitants thx. 'y/ 

Body of the Moon doth always appear to 
ml 
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no enlightned u ben ſbe is Ieaſt enlightned; and 
o be leaſt, when moſs. pa 4 © 


\ 
\ 


Aiſwer, The Light that falls upon any Body 
„ b-ing always in a reciprocal duplicate Ratio of 


-antfic follows, that not only in MTHIOPTIA, |} 
but in all Parts of the World, the Moon doth always 
appear to be moſt enlightned at the Full, when 
ſhe is leaſt enlighrned, becauſe ſhe is then remo- 
ed from the Sun farther than at the New Moon; 
y the Diameter of the Moon's Orbit, at which 
ime, tho' neareſt to the Sun, ſhe 8 leaſt ene 
1ghrned to us, when ſhe. is, in Realicy; moſt ; Or 
EFIHIOPT A, Tiferior or Superior, being ſitua- 
ed near and under the Tropic of Capricorn, and hath 
alleys ſurrounded with prodigious high Mountains, 
nd the Terms, moſt and ſeaſt A- may either 
eſpect the Moon's Body, or the Time of her ſhi- 
ing | 5 ey: 
1. If ber Boch, | obſerve that, the Moon is as well 
Frilightyed by Earth as the Earth by the Moo, 
"Fs drfcovered by Teleſcopes in the Hands of modern 
JW hiloſophers 3. and neither the Antients did, nor 
loderns do Queſtion, that borh receive Light from 
Ide Sun: Wherefore, at the Full, when ſhe feems 
Poſt enlightned to any one Place; ſhe is leaſt, in 
Felpect of her ſelf, becauſe then, ſhe receives only 


* * 


ger "Whoſe. Rays that come directly from the Sun: But 
of R be Nel Moow, when ſhe ſeems leaſt enſighmed 
ems d us, ſhe is moſt in reſpect of her ſelf. becauſe' ſhe 
ids eceives Light from che Sun, on that Side next him, 


d Light from his Beams reflected from the Earth; 
that Part of the Moon next us; ſo at Con- 
OPI netion, ſhe is. in a manner, wholly illuminated in 
r ſelf and bur half in Oppoſition... ' 
ves If 2. If it reſed - the Time of ber Shining, ſeeing *tis 
to Pinter in ATHIO PIA. when Summer with 

mf} Ce comra, they have longeſt Nights when 

ours 


B ; 
- — * 
Py 


+ the Diſtance from the Luminous Bodies Hence 
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ours ate ſhorteſt, and the contrary; - wherefore t 


them the Moon will be moſt enligntned, or ſhi ot 

= Jongeſt, when to us leaſt, and alſo moſt to us, whellff fror 
= Jeaſt to them. | | , in 1 
= 22. There is a certain and { whern ey 
Mention is made by ſome of our lateſt Geogri] 2 
Pz bers whoſe Inhabitants. caunat properly fl of a 
reckoned either Male or Female, nor altogethlfl ibo 
Hermapbroditos; yet ſuch is their peculia rf 
Quality, that they are ſeldom liable unto eitbi Plat 
Hunger or Thirft, Cold or Heat, Joy or So an 
row, Hopes or Fears, or any ſuch of the comma _ 


e Attendauts of Liſe. 


Anſwer, If Puppets, Inſects, Stones, Animalcule 
Birds, Fiſhes or Plants, hy a Catachreſis may be call 
Inhabitants, then may our Author mean the Iſlan 

of Parrots, fituated in Terra Auſtralis nta Or any of th 
uninhabited Iſland, diſcovered by our lateſt, Traveſ and 
Ters, where no other Inhabitants are; fave ſuch Plan accor, 
Fiſh, Scones, Inſects and Animalcules. | any js 


Anſa 
ions. 
Tiſe at 
e fixe 
Pole, 1 
Motion 
ome ſt 
ers Pl. 
nay in 


23. There it @ remarkable Place of th 
Earth, of 4 confiderable Southern Latitud 
from who/# Meridian the Sun removeth mi 
for ſeveral Days, at a certain. Time of tl 

8 a 


Anſwer, x. Tis doubtleſs under the South Pole 
bur, 2. Taking sun for Sun-ſhine by a Metony 
my, it may intend any Place beyond the ante, GER 

circle; and then it will not mean that the Sur choral ( 


ſtands ill in the Meridian but that he enlighten ing of 


bu _— - 
: id 2 
77 *: * A _ CO OT 
- - * — = 
lh wo ent” OASIS ERS <A 6 MG. 2 Bi 
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it ſor as many Days as he is above their "A, 
and this is uſual, when we fay the Sun moves no 
from ſuch a Wall or Dyal for ſo many Hours: Thus 
in Latitude ſixty eight Degrees South, the Sun ſhines * 
upon its Meridian conſtantly for thirty Days. <4 


24. There is a certain Place of the Earth, 
of a confiderabls Northern Latitude, where . 
tho" the Days and Nights / even when ſbor- 
teft db conſiſt of ſeveral Hours; yet in that 

lace it's Mid-day, or Noon every Quarter of 
an Hour. | | | 


Anſwer, Under the North Pole. for there every 4. 
muth is a Meridian. and the Sun's Courſe is nearly paral- : 
le] to the Horizon all the Year. | | 


25. There are divers Places on the Globe 
Wo the Earth, where the Sun and Moon, yea 
and all the Planets, do actually Riſe and Set 
according io their various Motions, but never © 
any of the fix'd Stars. „ 


Anſwer, Under the Poles. the Planets by their Myc 
tons. get North and South Declination, conſequently 
Riſe and Ser, with relation to thoſe two Places; but 
e fixed Stars keeping an exact Diftance from the 
Pole, may be faid never to Riſe or Set, tho' their 
Motion, on the Poles of the Ecliptic, may be thought 
Pol ome ſmall Objection to this Paradox: Or if by di- 

ers Places, he meant many, or more than two he 
„hay intend any Place in ENGLAND. DENMARK, 
or GERMANY, where Spheres are, or Pieces of Ar- 
iicial Clock-work, Cc. ſhewing the Riſing and Set- 
ing of the Planets, but none of the fix'd Stars. 


26. Thers 


Fc 
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„. 
256. There is a very remarkable Place, upun 
7 Terraqueous Globe, where all tbe Planet 
vor wit hſt anding their di Herent Motions and va 
nious Apes, do always bear upon one . the 
ſame Point of the Compaſs. | 


ny. 

*elef 
1me 
* 
ome 
he P 


and 

2H hem. 
of Anſwer; _ Under: either of the Poles, for Reaſons | or, 
Paradox 5. 10. 17. 23. 24, 253 for to an EY ems 
- firuate in the North or bunt Pole, all the Stan Pythag 
however fituate. will bear on the &uth or NintWou le 


Point of the Compaſs. becauſe every Azimuth be 
comes a Meridian, the Zenith and Pole being but or 
and the lame Point. 


hey r 
auſe 
hetwi! 


| placed 

4 27. There: 15 a certain FR Part of thy — 
Earth, where the Sun ard Moon (ipſo tem 1. 
pore plenilunii ). may both happen to Riſe apun 
the ſame Inftant of Time aud upon the ſamſſici a 
Point Y the Compaſs. ; on, 
\ Anſwer, Inder the Nil her Reaioas in the laſt. taſfpect m 
which adi Refraction which raiſes: the Object intq; and ti 
and +bove the Horizon, when 'tis conſiderably undeqſScheme 
the tame. ' See Paradox 18. 
228. There is a certain Place, on the Conti 

nent / EUROPE, where, if ſeveral of they c .,- 
ableft Aftronomers ( Ide World now affords ÞÞ Y 
Should nicely obſerve: the celeftial Bodies, ani £ 


| that at the J ſuſt ant of Time, yet the plan 
tary Phaſes and their various Aſpeds,. wouli Thus 
L be really at Heron. to each 97 them. | {um and 


if "2-598, aleris. 


„ 41, some fag, that mnither at the Cenrer, I Foe Die 


N 
tf 
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zny Part of the Earth, no one can obferve aRthe JW 
deleſtial Bodies at one and the ſame Inſtant 
ime. | 
2. Others anſwer thus, if one of theſe able Aſtre 
omers ſhall nicely obſerve the Heliocentric Place of 
he Planets, another the Geocentric; their Phaſes © 
and Aſpects would be really different to each of 
hem. f | 
Or, 3. This Paradox may reſpect the various Sy f. 
ems of the ableſt Aſtronomers, whether Prolomy, 
Pythaforas or Tycho. to each of whom the Planets - 
would have both different Phaſes and Aſpects, were 
hey nicely obſerved in any Part of the World 3 be- 
auſe Ptolomy fix'd the Earth in the Center, the Sun 
hetwixt #enus and Mars; but Pythagoras and Copernicus 
placed the Sun in the Center of all, and the Earth be- 
wirt Venus and Mars, and Hebe blending both Sy 
ems aforeſaid. borrows from each, but agrees with 
„„Peither; he ſuppofing the Earth in the Center of 
iſe a Sun, Moon and fix'd Stars, daily to revolve on its 
ſamdxi;. and the sun in the Center of the other five Pla- 
nets, revolving about the Earth in one Year. 
Or, 4. By the Word Afe#s in this Paradox. res 
iſt. refifpeRt may be had to the ableſt Aſtrologers quartering, 
> intchend triſectiog or various Ways of erecting theig 
unde Fchemes of the Heavens. 8 


tem 


Suppoſe. 
_ th th 
of the 2 Reg iomontanui, „ (C Sdturn 11 Venus d 9 a 
rds Y ( Campanus, turn S 12( enn gl & 
ant 2 ( Alcabitius, 1 Saturn ,. 10 «4 Venus g 8 8 
f an C I Protemy, Saturn 5 10.0 Venus = 8 J 


w0ul Thus, may B, have # ſquare mundane Aſpect of S 
urn and rns, when A. C. D. have a Sextile, & ſec de 
eteris. And this may be in any Place, where ſuch A- 
„ Ftrologers of different Judgments meet, whether they 
er ape Diſciples of Regiomontanus, Ppolomy, Ec. 


ny 


Laftly, 
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nd Aſpects would be really different to each of 


fly. Tf celeſtia Bodies mean, by a Metonymia n 
re fignata, the Planers. in certain Spheres in G ER. 
A-N Y, viewed by ſeveral able Aſtronomers, 
/at the ſame Inſtant of Time, their planetary Phaſes 


© 


them, by Reaſon of their Parallax of Sight and Si- 
tuation, one ſeeing. ſome Point of the fame Pla. 

net hid from the Sight of the other, and on. a dif. 
ferent Point of the Compaſ. 


29. There is a large and famons Country Mn See 
on the Continent of AFRICA, many ng. cl 
. whoſe Inhabitants are born perfectly deaf, and meli. 
others Stone-bling, aud continue ſo during their or. 
- whole Lives, and yet ſuch is the amazing Fa. Parado 
enlty of thoſe Perſons, that the Deaf are as ca-iem r 
pable to judge of Sounds as thoſe that Hear h be 


the us 


and the Blind of Colours as thoſe that See. Is nice! 


; | | entia. a 
Anſwer The Blind and Deaf have a Capacity to judgeſhetore 
of Colors and Sounds, as well as thoſe that See and 


Rear 3. tho' they want the Senſes of Seeing and Hear 
ing: Or becauſe the Paradox refers us ro the Conti, 31. 


nent of AF RI C A, perhaps none of them have 
any Judgment in Colors or Sounds, as may appea 
by their harſh Jargon in Speech and Muſick. and pre 
found Ignorance and Stupidity in any Thing that ig 
curious; as in ETHIOPIA; exterior, there“ 
be Cannibals, which are ſo extreme naſty and brui$ 
tiſh, that they have nothing, ſave the Shape ot Men Kepaſt. 
to lay Claim to the Character of rational Creatures 

Anſwer, 


They ſmear. themſelves with ſtinking Greaſe. rhei 
and Stockings are the Guts which they frequent! ho can 


Cloak is a Sheep's Skin juſt flead, and their Ribbon 


4 feed on. as well as Human Fleſh ;: yea-and themſelveseir Lif 
&  tho' ſo bruitiſh and ſwiniſh, ſerve, as good Pork tf “ eat 


ay be 


the cabona i, a worle ſort of Cannibals, if poffible. ; * 


30. The 
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fen 
E R> 
vers, 
ja (es 
| of 
| Sh 
Pla- 
dif. 


Jo There are certain People in South 
AMERICA, who are properly fur- 
niſhed with only one of the frve Senſes, (i. e.) 
that of Touching ; and yet they can both hear, 
ee, taſte, and ſmell, and that as nicely as we 
Europeans, who have all the five. 


Anſwer, All the Senſes are properly by the Touch: 
In Sseing the Object touches the Recins ; in Hear- 
1y Pas. the Sound touches the Drum of the Ear; in 
annelling the Efluvia's touch the Senſorium; in Taſting, 

„ he Palate, TT. i 

heit Or, tho“ they may have them, yet (as in the laft 
Fa- Paradox) they being ſo bruitiſh. and not knowing 
ca hem neither the right Uſe or Exerciſe of them, they 
J ay be ſaid, not to be properly furniſhed with them; 
elke us when aſleep. yet when taught they can uſe them 
5 nicely, as we whenawtke ; ſo they have them in po- 
entia. as a Child: yet not in au, as when grown up 


judgeſpefore they be taught by others, 
e and 


rey 31. There is a certain Country in South 


ha M E RI CA, many of whoſe ſavage 
ppeaſſnbabitauts, are ſuch unheard-of Cannibals, 
| Profhat they not ouly feed upon Human Fleſb, 


. ut alſo ſome of them do adtually eat then 


bruiÞ/ves, and yet they commonly ſurvive that ftrange 
Menge epaſt. 


tures | 
Dogs Anſwer, If they don't eat (heir Meat) themſelves, 

\entl$19 can ear for them, in ſuch a manner as to ſuſtain 
fel vesh cir Life; or they may be ſuch Brutes and Cannidals 

\rk ich to eat their Wives, Husbands or Children, which 
a zy be (ſaid to be Part of themſelves, as being one 
Ther eſh and proceeding from them. 


try, 


e 
32. There 
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32. There is a remarkable River on 'th 
. Continent of EUROPE, over whic 
there is a Bridge, of ſuch a Breadth, tha 
above three thouſand Men, a-breaft may pa: 
along the ſame, without crowding one anotherF* 
in the leaſt. 


Anſwer, The River Guadians, betwixt Andaluſia anderif 
Pertugai, formerly called 44, hides itſelf wholly at 
the Town Medelina, and about thirty-two Mile 
Diſtance ſhews it ſelf again; and A/pheus, a Rive 

| of AC HAI A, runs under the Ground and» 
| Sea all the Way to SICILY, where thi 
| Grecian ſay, is riſes again, and is called Arethuſz ; be 
cauſe every fifth Year, it caſts out the Dung of thqhoſſible 
Cattle that was thrown into Alpheus, at the Time olfkme Pla 
the Olympic Sacrifices; therefore the Land overeitherſkid ; f 
of them. may not improperly be called a Bridge: AlSould 
ſo in the County of Warwick there is ſuch a Bridge Pere Pa 
On a Common, near Over Ichington, is a Pool whoſghey wou 
Sream entereth the Ground, and after an intricate} would 
Paſſage. of half a Mile, cometh out again, and paſſetly Tis tr 
-along the Brook. rated to 
lly pre 
an bear 


33. There is a large and ſpacious Planen de 
in a certain Country of A S I A, able ehe fel 
contain fix hundred thouſand drawn up int 
Battle- Array; which Number of Men being 34. 9 
actually brought thither, aud there drawn uÞ1;} ging 

it were ab/olutely impoſſible for any more thath, moſt} 
one fingle Perſon to flaud upright upon thi; 1,1, 


ſaid Plane. als of 


other, 1 
Anſweſfey are | 
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Anſwer, According to EUCLID, a Plane can 
touch a Sphere only in one 


Le Enclid, by W. point, call'd the point of Con- 
batSyhiſton, Lib. 1, 19, raR, and that Perion only who 
D e 3, 2, 16, 37. in ſtands to that Point; with reſpect 
Her Peir Conſectaries. to the Center of that Sphere) 


can ſtand upright, and where 
s the ſenſible Hortron changes, as oft as we change 
ur Place, becaute of the Convexity of the Earth's 
anderifery. 
And ſuppoſing each Man to ſtand, as Perpendicu- 
r as a Plumb Line to his own Horizon; and fee- 
g *tis an undouhted Axiom. that al hexvy Thindy tend 
wards the Center of the Earth, where all Perperidicular 
Wines, if extended, would meet. 
Theſe Things conſider'd, I fay, tis abſolutely im- 
Yoſlible for two Men to ſtand Perpendicular, to the 
je oe Plane; without contradicting the Axioms afore- 
ithefßkid; for could they ſtand Perpendicwler,, then 
: AlSould they be Parallel to each other; and 
dge Here Parallels extended to the Center of the Earth, 
-hoſghey would never meet, as all Plumb Lines ſo exrend- 
icate would. 
Neth Tis true, this intellectual Truth is eaſily demon- 
rated to the Mind, tho* not ſo eaſiy to be mechani- 
Illy prov'd to the Eye; becauſe the Height of a 
ane Rn bears no ſexſpb/e Proportion to the Earth's Semt̃- 
e neter. This is the longer inſiſted on for the Sake 
6 IF the following Paradox. | 
81/11 


emf 34. There is a certain European City, whoſe © 
n upfatldings being generally of firm Stone, are for 
thalke moſt part of a prodigious Height, and exceeds 
tox firong;, and yet "tis moſt certain, that the 
alls of thoſe Buildings are not Parallel to one 
other, nor Perpendicular to the Plane on which 
inſeſßey are built. 


Anſwer, 
Cc | 4 
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Anſwer. All Walls are endeavoured to be built, pe. ou 
pendicular to the Tangent and point to the Cente f 2*<" 
of the Earth; where they. if continued, would mer 
in a Point; but if extended to the Moon and Star 
would grow wider and wider aſunder, the nearer the Hore t 
approach'd them; aud conſequently are not Parallel 
which, if innnitely extended; would never mee 
nor part further aſunder, but keep ſtill the ſame Equi 
diſtance: Allo in one Point only can a Perpendicula 
to the Earth be raiſed on an horizontal-Plane, as ay 
pears by the laft Paralox. But to be more particular 


*Tis not improbahie our ingenious Author migh ongit 
in this Paralox incend the City of Edinburgh not: Anf 
for ſtrong, high, and Stone Buildings; ſome being wer 


is re ported, fourteen Stories high, built on an Hill” 5 
and therefore the Walls are not perpendicular to tire“ 

Plane of the Hill, but to the Baſe of it; and t = ; 
Walls are not parallel to each other, for the Re" tho 


* paradox; 
fons aforeſaid. ould 


nand. 


37. 
Arth 


35. There is a certain City, in the Southe 
Part of China, whoſe Inhabitants (both Mak, 
and Female do obſerve almoſt the ſame Poftur ere 
and Aale in Walking as we Europeans; an rely; 
yet they frequently appear to Strangers as Mtb 7} 


wall on their Heads. Miles. 


Anſwer. 
ciesof t 
(and r 
nter of 
ne from 
Jegrees o 
proach 


Anſwer. In CHINA (or any other Places wh 
the Inhabitants ſtand near the Sea) Strangers lookit 
in it muſt ſee them, as tho' their Heads were dowfþ. 
ward, by the refracted Viſion; Or CHINA 
ing ſituate almoſt in oppoſite Meridians to us; at 
therefore to Strangers in Geography, ro tell the 
there are People walking with their Feet rowalF the py, 
ours. they will ask (according to the Appearance ſuſt diftir 
the Thing to them) do they then walk on their Head Country 
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or our own are uppermoſt. and their Heads muſt be 
\nder our Feet: Then whereas the Globe being round, 
our Heads are next Heaven, and Feet next the 
Harth, and no upper nor under on the Globe, any 
Wore than on a Wheel in Motion. 


36. There are ten Places of the Earth, di- 
ul ant from one another three Hundred Mides 
nd upwards, and yet nous of them hath either 
Longitude or Latituge. 


igh 

OY Anſwer. The Places are ſaid to be of the Earth, not 
1510 on the Earth; for Longitude and Latitude are reckon'd 
in the Surface of the Globe only; ſo the Axis of the 
» arth, or*any other imaginary Line, being above ſe- 
BY thouſand 7talizn Miles will not only anſwer this 


paradox; bur inſtead of ten, if he had ſaid twenty, it 
2 have kept within the Poſlibility of the De- 
nand. : 


he 37. There are two diftin® Places of the 
Mirth lying under the ſame Meridian, who/t 
ſtung ifference of Latitude is ſixty Degrees com- 
„Mietely; and yet the true Diſtance, betwixt thoſe 
f th Le Places, doth not really ſurpa/3 ſixty Italian 
Miles. 


Anſwer. The two Places, are not meant on the Super- 
whiF:ies of the Earth, as you may perceive by the Word 
ookiq (and not upon) ſo the Places will be fo near the 
dovFenter of the Earth, as two Lines, ſuppoſed to come 
Ine from no Degree of Latitude, the other from fixty 

53 Pegrees of Latitude, and to meet in the Center, may 
 thpproach within the Diſtance of fixty Tralian Miles, Or 
owaf the Places muſt be on the Globe of the Earth, we 
ance uſt diſtinguiſh between Latitude when apply'd to 
Head Country, and when 8 to a City; the laſt, 2 
2 the 
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the Diſtance of that City from the Equator, North 
South, the firſt is only the Breadth of a Country fro | 
Eaſt to Weſt; Thus, the two Countries may be u 39. 
add Germany, which lye under the ſame Degree Marr 
Longitude; the Breadth, or Latitude of Germany, 1 , 
ſaid to be five hundred and ten Miles, and the Bread! W 75 
or Latitude of Ita, is ſaid to be an hundred and thin. 
ty four Miles, their Difference of Breadth, or Latitudſear uf 
is three hundred and ſeyenty fix Miles, or above fixiflaſs 
Degrees; and yet Ita is not ſixty Miles diſtant fro 
Germany, for they are parted but by the As. 


Anſwei 

38. There are alſo two diſtinqdt Places pech n 

the Earth, lying under the Equino#ial. Lias the « 

whoſe Difference of Longitude is. complete! Rum 

eighty fix Degrees; aud yet the trus Diſtanh ii. Fc 

between theſe two Places, is not full eighty ll place 
Italian Miles. | \ ourh 


North 
uth is a 


Anſwer. As in the laſt, ſo in this, the Longitude P #fore!; 
a City is its Diſtance Eaſt or Weſt from the firſt Me: 

dian; but the Longitude, or Length of a Country, 
its Diſtance from North to South; Thus. ſuppoſe ti q 
Ifle of St. omas, whoſe Longitude, or Length is ni 40. 
above a Degree and an half, and the Country Pntine 
ATHIOPIA EXTERIOR. which is above nin*ffle ano 
Degrees long, reckoning its Length down from Nui 
to the Cape of Goedhope, and up all along the Coaſt m 82 
Zanguebar; wherefore the Difference of Longitude. Q ouſa 
Length, may be ſaid ro be completely eighty fix DF/ace fo 
grees and an half, and yet the true Diſtance of iat 4. 
{aid Ifland, from the ſaid Country, is not much abo wy of 2) 
a Degree: Or the Places are not ſuppoſed on the Sul? 

face of the Earth, but nearer ta the Center, wheſſ'/4/ / 
the Longitudes all coingide. 


nd that 


Th bat/dev 
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t . 

fro | 
1 39. Were are three diſtiuct Places of the 
e Marth, ail differ both in Longitude and La- 


9 Wtude, and diflant from one another two 


thiltou/and Miles completely, aud yet they do all 
tuaſſear upon oue and the ſame Point of the Com- 
TT 


fxWaſs. 
fro! F 


Anſwer. All Places, though they differ both in Lon: 
itude and Latitude, at what Diſtance ſoever, with 
'S Wſpet to either Poles, bear upon the ſame Point 
Linff the Compaſs or they may be in the ſame Spi- 
lete$| Rumb elle underſtood as'in the Earth. and not up 


any it. For to an Eye ſituate under the 3 — Pole, 


2 || Places, howſoever fituated, will hear on the 


. Point of the Compaſs becauſe every Azi- 


uth is a Meridfan, and the Pole and Zenith coincide, 
ade ; afore laid. 


Met 
try, 


0 40. There are three diſtind Places on ibe 


try Jontinent of EUROPE, egqnidiftant from 
nin*F'e another (they making a true equilateral 
| 1 riangle, each of whoſe Sides doth conſiſt of 
ide. | /Pouſand Miles} and yet there is a fourth 
x DF/ace /0 3 in reſpect of the other three, 
of Fat a Man may travel, on Foot, from it to 
m—_ Y of the other three in the Space of one Ar- 
heil Day, at a certain Time of the Year, 
nd that without the leaſt Hurry or Fatigue 
bafſoever. 


Th 


C 3 Ames 


— © -- — 
— — 
_. a- . 

N - 


8 


Man travels but ten Miles a Day, he may readily tra 


- A Se, ? — 
— DCE *— — 
— — — 
- 


— 5 — — 
_—_— nw —— 
. 


( 
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; | f the ] 
* . . 0 he 
Anſwer. By an artificial Day, is meant from Sun - i 
ſing 2 Sun: ſetting: Now 3 the Polar Circle; Imolt | 
and nearer to the Poles, the Days are encreaſed from 
Twenty four Hours to fix Months, without Sun et: 42. 
ting under the Poles, in which Time, one may tr: 8 
ve] above Four Thouſand Miles and travel only Hontir 
Mile an Hour one with another. def? of 
Or Suppoſe the three Places to be iN SWEDE Laſt yr 


NORV AT and MUSCOPT, where their Day i om 71 


ahour Two Months long near the Summer-Solſtice 

lee che fourth Place be equi-diſtane from the othe: 

three: Now if the Sides of an Equilateral Triangle " Anſwe 
one thouſand, the Radius of irs Circumſcribing Circk atirude 
will be five hundred ſeventy ſeven Miles: and if Near off 
eſpectir 
lace fre 
e far (} 
mrna ir 
e. thirt 
hey bea 
ff the 2 
nd Lisbo 


vel from the Center of the Trianglg to any of thol 
three Places in one ſuch Day. : 


41. There are three diſtin Places on th 
Continent of EUROPE, Hing under thi 
ſame Meridian, and at ſuch a Diſtance, thay "or 5 
the Latitude of the third ſurpaſſeth that of th filing. 
ſecond, by ſo many Degrees. and. Minutes, ex Note, 


adly, as the ſecond ſurpaſſeth the firſt, andy — 


the true Diſtance of the firft and third, fro nien 
the ſecond ar intermediate Place, is not thiith all 
ſame by a great manly Miles. t was dr 


Anſwer. The oblate ſpheroidical Figure of the Farif 43. 7 
may — ſuch a Difference. Or ſuppoſe London, Ps land, 
and Bourbon, all.under the ſame brazen Meridian, equifren, or, 
Iv different in Latitude; yet the Diſtance of Loni Mb 
from Paris, will exceed the Diſtance of Bourbon fro 
Paris, by near an hundred Miles; becauſe London. 15 
bout two Degrees Weſterly off Paris, about the Bread: 
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f the Brazen Meridian; whereas Bourbon and Paris are 


the ſame Longirude, and conſequently nearer, by. 
moſt two Degrees. 


ler 42. There are two diſtind Places on the 
ontinent of EUROPE / ſituated, in re- 
dect of one another, that tho the firſt doth lye 
E Maſt from the ſecoud, yet the ſecond is not- Weſt 


Jie om the firſt. 


le b Anſwer. If any two Places be in the ſame Parallel of 
Are etitude, reſpecting the Rumb, the firſt may and muſt. 
if rar off the lecond Eaft and Weſt ; and yet the ſecond, . 
', "Weſpetting the Angle of Poſition, or the Bearing of one 
tholS1ice from the Zenith of the other, on the Globe. may 
e far ſhort of being due , as Lion. in Portugal and 
nyrmn4 in Natolia, are in the fame Parallel of Latitude, 
. thirty nine Degrees, and therefore, by the Rumb, 
hey bear Eaſt and Meſt. But on the Globe, Smyrna bears 
ff the Zenith of Lizbon ſeventy five Degrees North Eaſt, 
nd Lisbon bears off the Zenith of Smyrna eighty Degrees 
fi , on Weſt, which is evident from the Globe and Circle 
ailing. 


ex Note, A Rumb Line makes equal Angles with all 
4 ; leridians on the Globe; and an equal Part thereof 
fron Itfreth the Latitude equally : But in the Circle of 
dition makes unequal Angles, i.e. greater Angles: 
Mich all other Meridians than with that from which 

t was drawn. 


puri 43. There is a certain EUROPEAN 
„ Poland, the Northermoſt Part thereof, doth 


equirequently. alter both it's Longitude and Lati- 


Lond 
fro de. 


1.15 3 
read! | , N Anſwer, 


2 


he Tic 
xecaulſe 
nd the 
nd Sci 
or if 
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Anſwer. By European Iſlind may be meant eicher 
the Map of it, as ICELAND, whoſe North Part 
thereof, uſed to be fer above the Artic Circle. but 
now is below it, and nearer the Eaſt. Or the Iſland 

it ſelf; then ir muſt mean ſome floating Ifland, as Bye 


thius tells us. there is one in Lomond. the biggeſt Lake; Day 
in Sotland; which alſo our ingenious Author men'iſoyage 
ons, as one of the Rarities of $o:land; in which Lake Time. 


are alſo Filhes without Fins. and is frequently tem. or, I: 
peſtuous in a Cm: Or any Iſland, whole North-Eaſteh regorian 
Part is overſlow'd by the Sea; this will alter both it ad ano 
Latitude and Longitude. -. nt for 
—— . | — N good | 
44. There is a certain Place in the Iflaud ff This | 
Great- Britain, where the Stars are always val Glo 
ſible, at any Time of ihe Day, if the Horizon 
be not over-caſt with Clouds. haule 
"FN Which 
3 Fe ledge 
That Place may be ſome Coal pit. Wellff probs 
Cave, or high Chimney. or Dr. Halley s Royal , great: 
fervatory; ſuch as Hebo had at DEN MAR X; which that t 
was a deep Well or Dungeon, beſet with Lookinef ( afor 
Glaſſes, where he fat. and obſery'd the Stars in a aſſure 


Sea ſons. tion « 
ſelf, t 


45. It may be clearly domonſtrated by ti Heu be. 
Terreſtrial Globe, that it is not above Tei ould n 


ha 
ty Four Hours Sailing, from the River Thame —— b 
in ENGLAND, to the City of Meſſina iÞ, his Pr 
SICILY, at a certain Time of the Tear; pro 4. 
vided there be a brisk North Wing, a lig (the r 
Frigate, and an Azimuth Compaſs. * f 
Ol 


Anſwer, Nor Twenty Four Hours neither, if} perhap 
the Voyage be performed on the Globe, and th} the Bo 
Time meaſured by its Hour Index; Or if it _ 
; | | th 


Tharacter, 
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ca 
he Tides ſailing betwixt thoſe two Places : Or 
zcauſe one may paſs from France to Italy by Land, 
nd the Sailing betwixt Britains and France, alſo Italy- 
nd Sicily, 1s not above twenty four Hours. 
Or if by twenty four Hours, be meant the natu- 
Day under the Po/es, which is a whole Year, this 
oyage may be perform'd more than once in that 
ime. 
Or, Taſtly, the Difference betwixt the Fulian and 
regorian. Hccounts being eleven Days. whereunto 
dd another, which makes twelve; a Time ſuffici- 
nt for ſuch a Voyage; provided you have, ſtill, 
zood Wind, light Frigate. and proper Inſtruments. 
This may eaſily be demonſtrated by the Terref- 
rial Globe, on whoſe Horizon, both Accounts are laid: 
Own. a 
* Theſe ( adds our Author) are the chief Para- 
doxical Pofitiuns, in Matters of Geography, 
Which mainly depend on à thorough Kno- 
ledge of the Globez and though it highly 
probable that they will appear to ſome, as the 
greateſt of Fables, yer we may boldly affirm, 
that they are not only equally certain, with the- 
( aforeſaid ) Theorems; but alſo we are well: 
aſſured; that there's no Mathematical Demonſtra- 
tion of EUCLID, more infallibly true in it 
ſelf, than is every one of them. 
How beit, leſt ſome of the foregoing Solutions 
hould not anſwer the Dignity of this Encomium or- 
hear what the ſame ingenious Author, 
ho doubtleſs knew his awn Senſe beſt, acknowledges 


„ If. therefore theſe PARADOXES, a 
bave-mention'd. ſhall obtain the End propos'd. 
(the rouſing of the Mind to Think) it matters the 
leſs, if ſome of them, upon ſtrict Enquiry, ſhould? 
be found to.confiſt? of equivocal. Terms, or, 
perhaps, prove little more than a Quibble at 
the Bottom. To which I ſubjoyn, If any of the 


preceding 


in his Pre face. 
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preceding Anſwers ſeem not ſufficient, or ſatisfx 
roxy, I defire our Author's End may be ſtill pu 
ſued : May it rouſe the Mind of my judicioy 
Reader, to Think, and offer a better; according 

the Saying of the Poet, with which.I conclude th 
ficſt Part. 


$i quid noviſti reclius iſtis. 
Candidas imperti; Si non, his utere mecum. 


he Mo 
Of Co 
ikewiſe 
Twice 


Tell me 
Than | 


N E VI} 4nfwer 


47. In 

/ iſtane fi 
te the C 

weer w. 

Moun! 


NE W 


PARA DOXES 


6, N what Degree of Latitude 
1 Does that ſoft Female dwell, 


Who. upon certain Days, might view, 
It ſhe obſerveth well, 
he Morning Sun o'th' felf ſame Point 
Of Compals twice to be, 
ixewiſe his Evening Azimuth 
Twice in the ſame Degree. 
Tell me ſweet Engliſh Ladies for you are | 
Than her more charming far, and far more fair. 


' VI Anſwer, Between the Tropics. See Paradox 12. 


47. In the Atlantic Ocean, from our Shore 
diſtant five hundred Leagues, or little more, 
ie the Canary Iles, bleſt with gooll Air, | 
weet whiſtling Birds, rich Wines beyond compare. 
Mountain, the World's Wonder, fituate there. 


One 


& . Particle of Matter. 2. As to its Extent, 3. As to all ki 
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One of higheſt in ts earthly Sphere; | 

By us tis call'd the Teneriff2's Pike, 22 Anſwe 
Whoſe lofty Head i' th* Atmoſphere's ſo high, | 

That it ſurmounts all groffer Glouds o'th'Sky; WA Tad 
Three Degrees and half you may ir ken, | 

Or (what's the ſame) two hundred Miles and ten; 71. Le 


For the Refraction, Angle you may make, soft u 

Allowance (what is thought but meet to take) hen u 

Thirty-five Minutes, juſt of a Degree: hey ha. 
Now I demand what Height the Pike muſt be. 

Anſwer, 4. 28. Miles high. Anſwer, 

48. I have twelve Times feen Bifſextile, tee Tit 


Pray tell how that can be, nd Hero 


Since twelve times four make forty eight, 


* 


And I'm bur forty three. | 52. Th 
Anſwer, If a Perſon be born on the 25th of FebryteÞid by fi 
and travel Weſtwards the Globe about, he may ſee tweliind whe 
Biſſextite Years before he be completely forty four Yeaſſſ< add fi 
of Age, if he was born in a Biſſeatile Year, twent 
49. A Golden Ball ſhall weigh two Pounds in Tra, Nedded 
Where from th* Æquator ten Degrees does lye; ſt thirt) 
But at London a different Weight is found, WW Come 


Of that ſmall Ball, which Difference pray expound. 
Anſwer, The Earth is not exactly round; but its DI 4"/wer. 
ameter at the Equinoctial Circle, is, to its Dismeu th of Fe 
thro? the Poles, as fix hundred ninety tws to fix hut 
dred eighty nine; therefore, according to the inco 
parable Sir Iſaac Newton. the Proportion of Gravity, “ 
twixt the Huator and Poles, is as five hundred to fd! 
hundred and one, and the Increaſe, near as the Squait if a \ 
of the right Sine of the Latitude; and that the B the Hill 
would weigh more at London — Degrees Lat olds leſ 
tude, by thirteen Grains. | Www what 
This then is (I preſume) occabon'd from the Eartiſ let m- 
oblate Figure, and the Diminution of the centri-pe . 
Force or Gravity, which is univerſal, 1. In every ſing __ 


of Bodies. 4. As to Time. 5. As to Quantity of Matt * 


53. Ace 
hoſe lof 
d ſuch | 


6. In a duplicate Proportion to their Diſtarices. 8 — . 
Dis quibus boc Animal Terra naſtatur in Oris; high Hill 


"part mater cui Mulierque pater. 


3 


Ich of February. 


;. A certain Mount in Devonſhire doth ſtand. 
Hoſe lofry Head o'erlooks the neighb'ring Land g MY 
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Anſwer. Progenitos vidi numeroſos vere Gyrinos 
Hæc rana, hic Bufo, Mater hic, alla Pater. 
A Tadpole, young Frog, or Toad. 


51. Leander to his Hero writ, and ſhe 
5 oft writ back, to ſhew her Conſtagcy; | 
hen wich them both the Poſt three Times had been, 
hey had no more than each a Letter ſeen. 


— 


Anſwer, The Paradox means with both not each 
tee Times: The firſt; Poſt took Leander's Letter. ſe- 
nd Hero's Aniwer, and third brought it to Leangey. . 


51. The Day that I was horn, my Father he 
id by five Pounds, and ſaid it was for me; 


ad whene'er my Birth-Day came, he ne ler fail d 


o add five Pounds, (his Love ſo much prevail d) 
twenty four, and upon my Birth-Day, 
edded was, my Portion he would pay, 

ſt thirty five Pounds (I full twenty four) 

ow comes it then my Portion was no more. 


Anſwer. The Perſon was born in * 3 ; 


ER 
0 : 


d ſuch is the known Property o'th* Hill, | 
atif a Veſſel you with Liquor fill. 

the Hill's Top, or Vertex of the Place, 
holds leſs than if filled at the Baſe: 

dw what's the Cauſe of this Deficiency, 

ay let me know inthe next Diary? 


{nſwer. Water has its Surface always of a ſpherical | 


ure, and that fartheſt from the Earth's Center is 
| Swelling, and conſequently holds leaſt above the 


m of the Veſſel ; The Top Diameter of the Veſſel 

ng the Chord of a greater Circle, on the Top of 

high Hill than at the — is a N 
ely 
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leſs Circle, and conſequently more. Convex, will 


therefore hold more above the Brim, at the Baſe, chan _ 
at the Top of the Mountain. = 
oneo 


54. When Tyrant Noll, ar fatal Worc'ſter Fight, 
His Crew harangu'd, againſt both Law and Right, _—_ 
His quaint numerique Voice no two did hear, | ares 
Tho ſeveral thouſand Milcreants were there; 


For ev'ry Man, and ev'ry ſeveral Ear, —＋ 
Did not the ſame, but diſtant Voices hear. nothe 
py | . 
Anſwer. Sound being efflated in Concentric Circle — 
as a Stone falling into Water, moves it all around; an eq 
ſo that Part of the Circle; which rouch'd one Man“ they a 
Ear could not touch another's. who could not be in yond | 
the ſame individual Spot of Ground. rake a 
| | if any 
F,. By what Means may I know moſt certainly, WW fre; i 
That two Men in the World there are, ing M. 
Whoſe Heads of Hair. (if numbered they be) for be 
Are equal to a ſingle Hair; nor ty 
Altho' fome Millions on each Head there were. they m 
| | N 
” Anſwer. If the Number in the World, do excee male: 1 
The Numher of Hairs thatare on a Man's Head, you w 


You may ſafely affirm then, that two Men there are ¶ to the 
That have the ſame Number to a ſingle Hair. 
| | | * 
To explain and prove the Truth of this Hy pothe Wi. 1 
tical Propoſition; That if there be more Perſons inW But Gi! 
the World than the Number of Hairs on the Head off she ere 
any one alive, then muſt there be two Men in t And u 
World. the Number of Hairs of one of whoſe Head; she got 
is exactly equal (to a Hair) with thoſe on the other Bur wh 
Head. 8 | | He did 
| Suppoſe a very ſmall Number of Men, for InſtancYf ror wa 
eight. and the Hairs on none of their Heads excee One Af 
fix; the ſame Conſequence will follow by the ſam In a va 
Ratiocinstion, as if you made uſe of a greater. Nor He 
Next, Suppoſe one of theſe eight has but one Hail When 
if any other of the ſeven have only one Hair; we 5 Which 
\ d ea 0 
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already found out what we defir'd; if not, ſet this 
Man by, and out of the ſeven remaining, chuſe ano- 
ther, which we ſuppoſe has two Hairs ; now if any 
one of the other ſix hath rwo Hairs, and no more, we 
have what we ſought for; bur if nor, ſet this Man a- 
fide, and take another, our of the fix remaining Men, 
which we ſuppoſe has three Hairs; if then any of the 
other five has got three Hairs, as well as he, our En- 
quiry is at an End; if not, ſet him aſide, and chuſe a- 
nother out of the five, which we ſuppoſe has four 
Hairs; if any of the other four ſhould chance to 


cles, have four Hairs, then have we two Men that have each 
indian equal Number, the Thing ſought; if not, then 
an they all four muſt have either five or ſix Hairs; for be- 


e iu yond fix no Man can have: Then put this Man by, and 
take a fifth, whom we ſuppoſe to have five Hairs; now 
if any of the other three have five, we have our De- 

ſire; if not, then it follows, that the three remain» 
ing Men, muſt of Neceſſity, have each Man ſix Hairs; 

for before we have proved that they had neither one, 

nor two, nor three, nor four, nor five, and therefore 

they muſt have ſix, beyond which they cannot exceed. 

Now, if inſtead of ſuppoſing the firſt Man had one 

I Hair, you had ſnppoſed he had fix, five, or four, &c. 
you would by the ſame Way of Arguing, come at laſt 

re WW to the ſame Concluſion. | 


56. Phillis, the ſny and ſcornful fair, 
Was by brave Strepbon held moſt dear, 
But ſtill, as he preſt on his ſoy, 

She grew more malepert and coy 
And when he talk'd of Marriage to her, 


She got more diſtant from her Wooer. 3 . 
But what he ſu'd for, thus, in vain, eh 
He did by Accident obtain; EL} 
For walking with his Phillis dear, . 
One Afternoon, to take the Air, . 


In a vaſt Champain Country. where 
Nor Hedge, nor Houfe, nor Tree were near, 
When ſtrait dark gloomy Clouds appear, 
Which did preſage a Storm was near. 

. D 2 


40 Cordbus PARADORES folv'd. 


* no Shelter being nigh) 
c 


cain'd and blow'd impetuoufly : _ The 57 
* Which made the ſhy Dame him invoke; n Nut 
To ſheltei her with his long Cloke. Burno 
Soon after this the Storm grew higher, That tl 
Which made the Nymph cling ſtill the Nighers trep bon 
Then roar'd around them Peals of Thunder, he Da 
As if the Earth had burſt aſunder. air Phi, 
This made the trembling Maid embrace, lo leſs 
And in his Boſom ſhroud her Face. 
The Swain, tho' almoſt tun'd with Fear, Some Re 
Being thus warmly claſp'd by's Dear, „ If; 
Took Courage, and to her thus ſpoke, 2 cor 
Phi lis. T all the Gods invoke, om No 
To witnels that my Paſſion's true, | dur Ho! 
And would forego the World for you; ecauſe i 
No Flattery I need pretend, out one 
- For furely now the World will end. 2. If t 
Oh Strepbon! (cries the trembling Fair) eEclipi 
My Thoughts III tell you without Fear; es of t 
J Love as much. as dear as you, es of t 
But Pride forbids what Love did ſue; z. The 
And if this dreadful ſtorm blow o'er, Im, eq 
1 neer will perſecute you more. NIder and 
Then did they intermingle Kiſſes, lipſis; a 
A ſure Preſage of future Bliſſes. : 1/5 mor. 
Straightway the Heav'ns began to clear, herefore 
And Joy ſucceeded now their Fear. equal, 
This was, as J do well remember, 
About the fifth Day of December. 27% 177. Al 
They then agreed to be in Wedlock join'd, And bot 
The longeſt Day he in the Year could find; eve to 


And in the following Week the Marriage was, One ron; 


Pray tell me now, how this could come to paſs. twenty 
1 : Each Pie. 
Anſwer. From Noon to Noon, Aſtranomert do ſay, Je Shi!lin 


Are nor juſt twenty four Hours ev'ry Day, 
But longer ſome, ſome ſooner haſte away. 
Good Pendulum as I do well remember, 

About th' eleyenth or twelfth Days of Derember, 


for it ex; 
croſsa 8 
AS it is 
tnch was 
| hat had 


* | 
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The Space of thirty Seconds, meaſure more 

n Number than they did the Day before; 

zut no Days elſe, which plainly make appear 
That theſe the longeſt are in all the Year. 

tredbon rejoyc'd, that he ſo ſoon had found 

he Day on which his nuptial Joys were crown'd, 
air Phil/is, too, tranſported with Delight, 

lo leſs rejoyc'd it prov d the longeſt Night. 


Some Reaſons follow, ſerving to explain the foregoing Solution. 


1. If che Sun or Earth moved along the Equinoctial, 
a conſtant, uniform, equal Motion; yet the Time, 
rom Noon to Noon, would not he exactly twenty 


Nur Hours, but twenty four Hours four Minutes; 


J. A Landed Man two Daughters had, 


ſay, 


or it exactly paid. 


that had the Round or Square ? 


ecauſe in one Revolution the Sun would advance a- 
put one Degree further than the Day before. 

2. If the Sun be ſuppoſed to move equally along 
eEcliptic; yet, becauſe of its Ohliquity, equal Ar- 
es of the Ecliptic would not anſwer to equal Ar- 
es of the Equinoctial. 
3. The sun doth not move with a conſtant. uni- 
rm. equal Motion, in the Eclipric, but ſometimes 
ter and ſometimes ſlower; becauſe it moves in an 
lipſis; and in going one Half of it ſpends eight 
1ys more in the summer than in the Winter Half-Year 
therefore it unavoidably follows. that the Days are 
equal, and not exactly twenty four Hours. 


And both were very fair, 

gave to eacha piece of Land, 

One round, the other ſquare: 

twenty Shillings an Acre, juſt, EW 
Each Piece its Value had, 8 

e Shillings which did compaſs each; 


croſs a Shilling be an Inch, 


AS it is very near) ; 
tch was the better Fortune. ſhe. 


D3 Aniwes 4 
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| 4 . 4. 53. 
Anſwer. The Falue of the — © Pine i is 12545 5 "1h ace 
round > 985 . © 94 et the 
I erence 2692 4 9 
The Algebraic A rt 175 
ell chi 
0 they engen, ontin 
The Perc hes Engliſh Meaſare | 44 Anſwe 
| | fquar'd gives — which Pro 
16 hreeſc 
In the Square. [ are the ſquare Inches i 
the Cloſe this divided The! 
4= N. of Shilling that purchai d it. letrical 
| give: 3 | ly dec; 
4= Nr. of Inches about the 4 fodes. < 16n Fall o 
bt | | Acres, which multipleumber 
nN. Inch. in ſqu · acre 6171640 A 
Fe". l | by f gives —— ppoſe B. 
| I6n 
N. Shillings that purchas'd an Acre | Whole Vulue of 1he ſquaif* Termi: 
Piece in Shillings, and l 99. If 
|-ing reduced gives id five 
lem. ow lon 
1 12545 5+7 Journe 
„ eee 

| hs | 4 gently 
3 BY t01: 24: —=(ult be a 
(= Circumference i in Inc hes. i 6 — = 

a= Nr. Shillings that purchas'd it. 4 Fas : 8 ends. 
4. Diameter of the Circle = 1. | gives the Areas. This de 
1 le Accele 
e circumf. of ſail Diam. 3. 14159 | — X = Ae the Squ 


f Gravit) 
le fallin 
hat ic ha 
from ti 


„ 
This Area divide ſ by n, and multiplied by f, as inthe form: 
gives the Purchaſe in Shillings, vi. 
aaf 4cn 
— =4 which reduced is 4= — = 5853:0: 9% 
45N; * 4 
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58. Suppoſe à round Ball for to move in the Air, 
2 certain Proportion, which I ſhall declare; 

et the firſt Hour be twelve Miles, the next to move 
nd ſo in Proportion from whence it began, (ten, 
s twelve is to ten. Now try if you can 
ell the Miles it will move, ſappoſe it to be 
ontinued in Motion to Eternity. 


Anſwer. The Ball that is moving Eternaiy ſo . 
i Proportion of twelve to ten juſtly will go, ( 
hreeſcore and twelve Miles, and no more. I declare, 


The Reaſon of this Paradox is, that in infinite Geos 
terrical Prag reſſion, if the Proportion do continu- 

ly decreaſe, the laſt or leaſt Term will be infinitely 
i in Effect, nothing, and ſo produce à finite 
ohe Number. 


tip 
8 | AA 
rd - . * . 
ne Pig gr. Hin mine n- of 
AB. 
Term yz. 9 


and bt 59. If, in one's Second's Time, an Fron Ball 


id five and twenty Engliſh half-Feet fall: A 
„o long muſt be the Time it then muſt tade 
57 Journey of ten thouſand Miles to make? 


Anſwer. I think the Time in which the Iron Ball; 
4 gently dropt, ten thouſand Miles will fall, | 
— Zgaſt be allow'd in Minutes thirty four, 
nd Seconds nineteen, neither Jeſs nor more. 
8 it falls 10000 Iriſh Miles in 38 Minutes 38 Se- 
nds. 
This depends on the following Propoſition, that 
le Acceleration of the Deſcent of heavy Bodies, are 
the Square of the Times; the Reaſon is, the Action 
f Gravity being cantinu'd in every Space of Time. 
ie falling Body receives a new Impulſe equal to 
hat it had before, in the ſame Space of Time, receiv- 
| from. the firſt Power. 


Avec: 


| form! 


Thus 
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Thus, x in the firſt Second of Time a Boi ben i 
ha th acquired a Velocity, which, in that Time, woull Th: 
carry it thirty two Eoot (and were there no new Fote he the! 
it would continue to delcend, at that Rate, with an «Mi perfe 
duable Motion) but, in the next Second of Time, the Or 
ame Power of Gravity, continually acting thereo 11 
ſuperadds a new Velocity equal to the former; ſo thi III. 6 
at the End of two Seconds, the Velocity is double, u 022 © 
what it was at the End of the firſt, - * * 
Hence, then, the Queſtion is eaſily ſolv'd; for tur 
the Miles into Feet 52800000 and divide it by r2 .. x, 
the Quotient is the Square of the Seconds the Body 
will be falling (viz. 4224000) the 7 wg vr where. 


of, gives Seconds (2059) and dividing by 60, giveſiſ;. nin 

Minutes, namely 34: 19 Seconds a little above half an Tei 

Hour. x . | What! 
60. Before my Father was begot, 


Im ſure I was begotten Is \ 
And born before my Mother, 

They are both dead and rotten: 
And I am lying in that Bed ; | 
Where I-get my Grandmother's Maidenhead. . did mal 


Anſwer. Adam, I know, was ne'er begot, 
- And Eveof him was made, 
And fince by him they brought in Death, 
They both, long ſince, are dead, 
*Tis certain, Abel was begot 
Of thoſe his two ſaid Parents, 
He dy'd by Force, and was the firſt 
That yielded to Death's Warrants: 
Therefore he got the Maidenhead 
Of 's Grandmother, the Earth, ox is 
Being laid therein the firſt that was, um be 
Tho? not the firſt by Birth. ours, 


ime, 

C2 . ] 
To; 
owe'e 
*Cau, 


hree t. 
he Mu 


61. I. AsT was muſing all alone, 
Whar Paradox to pitch upon, 
I To entertain the Fair, 
Within my Study flies a Bee. 
Whoſe Wings made pretty Melody, 
As ever I did hear. Ik. Pleas d 


9 
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JI. Pleas'd with the Noiſe, I drew more nigh, 
hen inſtantly camein a Fly, 

That charm'd me with her Sound; 
he then united Tones produc'd - 


perfect fifth as e er was us d, 
Or could by Art be found. 


III. The nimble Ely's Wings quicker were 
han thoſe of her Competitor, 
As may by this appear; 
or an acuter Tone they made. 
\nd in a ſharper Key they play'd, 
(Which made the Matter clear) 


dere 1v. If in a Minute's Time, thought I 
1 Me nimble . of this ſame Fly 
Ten thouſand Beats did go: 


What Number then muſt be the Swings 
1 two Hour's Space, of the Bee's Wings? 
Is what I fain would know. 


Anſwer. Believe me, Sir, the little Beez 
: ith her harmonious Wings, 
did make exact, in two Hours Space, 

Eight hundred thouſand Swings. 
The Foundation of this depends upon the Diviſſoti 
f a Monochord, &c. Divide the String of a Viol into 
three equal Parts, and then ſtrike the whole String 
and obſerve the-Sound) ſtop the String again, in one 
f the third Parts, and ſtrike the Length that hath two 
arts of the whole open; it will ſound a perfect Bifch 
o the former Tone; ſo that the Proportion is as 
hree to two; ſo is the Diapaſon to the Diapente, of 
he Muſicians Fighth to their Fifth: So that the Para“ 
ox is eaſily anſwer'd; for as three to two, ſo is the 
umber of Vibrations that the Fly makes, in two 
ours, to the Number which. the Bee makes in the ſame 


- * 


ime, viz. 800000, 


62. F once eſſiy d (but *twas in vain) 
To win the Prize propos'd, 

owe'er Il venture, once again, 

© Cauſe merrily diſpos d. Thi 


1 


The Mark whereat I now do aim, 
The promiſed Reward, 
Eggs me to play a forced Game, 
And draw my only Card; 
Aſtoniſhing it ſure muſt be 
As Paradox e'er was, x 
And thro' Surprize you ſcarce can ſee 
How it ſhould come to. paſe; 
That I, the only Offspring, then, 
Was marry'd to my Mother, 
And yet ſhe never marry'd Man, 
Nor ever took another, 
Nay. ſtill a ſtranger Thing you'll finds. 
That when I wedded was, 
J then was of the Female kind, 
My Mother was the Mas; 
Yet the moſt fruitful Wife ne'er had 
So many Sons as Iz, 
Tis hard, methinks, to be conceiv'd, 
Thoꝰ ſpoke without a Lye. 
But know. the Cream o'th' Jeſt is here, 
No Body was my Father; 


Then wonder, yet, how't may appear- 


Thar ever I had Mother. 
How could it ever happen ſo; 
III have you all to gueſs. 
And yet, perhaps. you can't find who» 
My loving Husband was. 
Here. Ladies, you may ruminate, 
And ftill remain in Doubt, 
Which. if you can't inveſtigate, 
| Fil dare to make all out. 
An 
— delight the Fair, 


Ethink you merit well the Prize, 
For tis beyond Compare, 

Aſtoniſh'd I found out at laſt* 
Your Meaning muſt be Eve. 

Being taken out of Adam's Waſte- 
Did Female ſhape receive, 
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- Your Paradox muſt needs ſurprize- 
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he only Offspring then ſhe was 
And Adam was her Mother 
e Woman was, and he'the Mas 
Yet was he not her Father, 
fruitful Wife ſhe was, *tis plain 
Unto her Hus band Adam; 
er eldeſt Son we read was Cain 
God knows a very bad one, 
our Paradox thus I've explain'd 
And think tis an hard one, 
he Truth I hope, I have obtain'd 
If not, I beg your Pardon. 


63. Walking the other Day, to take the Air, 
right ſhone the Sun, the Weather very fair) 
t Diſtance I a diſmal Cloud did | 


Vhich (as merhought) againſt-the Wind did fly. 


'hileT upon my Watch did look, to ſee 


low Time did paſs away, lo, inſtantly 


dreadful-Flaſh of Light'ning pierc'd the Cloud, 
iſt fourteen Seconds, afrer which, aloud 

he Thunder roar'd, now I inform'd would he, 
ow many Feet the Cloud did burſt from me. 


Anſwer. _ Heat, and Moiſture, are in one con- 
join'd, 
nd ſable Mountains chac'd before the Wind, 


Vhen two Contraries were together pent, 


heir inbred Jarrs, ſoon ſhew'd their Diſcontent. 
hen-mighty Fove, to ſcourge their Mutiny, 
ombards their Fort with his Artilleryz © 

or when by Force th* embodied Cloud is rent, 
Peal of Thunder ſhakes the Firmament. 

e here the Diſtance when that Rupture brake 
hen angry Fove thus to his Creatures ſpake. 

uſb, ceaſe this Rage. They ſtrait are calm and ſtill, . 
hey all obey, and wait upon his Will. | 


According to Sir Iſaac Newton. Sound flies 968 Feet in 4 
cond; wherefore 968 X 14 = 135 52 Feet, or Miles 7, 6 Fur- 
Wi, 160 Feet, | Va 


Perhaps 
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Perhaps it may not be unwelcom to the Reader y v 
deliver tome Obſeryations concerning Sund, and in o. 
Progreſſion of 1t. 42 liſh ! 

Sound is produc'd by the little Vibrations, which . © 
Parts of the ſonorous Body occafion in the Air; es 
the Srength or Weakneſs; in Proportion to the QuanWvities 


ty of the Air ſtruck, and the Strength of the tes 0! 
$1085. | , thou 
Mr. William Derham, F. R. S. obſerves there is a cone Noi 
derable Difference in the Accounts given by good Mut I 
thors about the Velocity of the Motion of Sound inf" t! 
Second of Time, as followeth. nce it 
Sir Iſazc Newton's firſt Edition of Mathematical Pri t ic 
ciples, gives 968 Feet in a Second of Time. ime. 
His ſecond Edition corrected⁊ — —— 1% Le U 
Mr. Baie — — — 7 Any 
Dr. Walker — — — — I} 14 Wil 
Mr. Hamſtead Aſtronomer Royal — —— As 114: 
Edm. Halley . © —C—— — Il me in l 
Mr. Derbe, F. R. 8 comers commmemm Any Ti 
Florentine Acadef̃̃— —— at a Sou 
Royal Academy at Paris —— ali As 1: 1 
This Diverſity proceeds; probably, from not uſiſ che Dil 
good Pendulums, but Strings and Plummets. 2d. Fra From u 
diſregarding the Winds. 3d. Diſtance berwixt Sf"? mov 
and Obſervation too ſhort, And the Difference berwiſf® 13 M 
the three laſt being ſo ſmall, might ariſe from ufi = T's 
nd if 


Pendulums equally good, and Experiments equ 
large. | | e Canno 
The ſame worthy Author, by manifold Experimenf** the G 
and repeated Obſervations, found no Difference, wif? two 
ther the Gun was fir d towards or againſt him, in 5 likew 
velocity of the Sound, nor in any different Elevatio ih of Li 
nor in different Quantity, or Strength of Powder ( freckor 
it did in Strength of Noiſe) neither betwixt Day ittle abo 
Night, Clear or Cloudy. Winter or Summer. Rain ' 
snow: All kinds of Sun came in the ſame Time to (4. Enfla 
Far, from the ſame Diſtance, whether tenſe or tro! qu 


languid or weak. 2 
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der ny very accurate Obſervations. he found the Mo- 
nd n of Sund to be equable in all Reſpects; that is, an 
pliſh Mile in 9 half Seconds, 2 Miles in 18, 3 Miles in 
Cc. And he is confirmed in the Belief, that Sound 
ves the neareſt Way, and its Velocity equal in Ac- 
vities or Declivities, and that Difference of Cli- 
ates or Weather, makes no Difference in the Veloci-- 
though thick, cloudy or ſnowy Weather, did dull 
e Noiſe or Sound. | | 
Bur I know not why Winds might not ſo affect 
n. that is, by conipiring with its Motion, ad- 
ace it to 1200, or retard it by its being contrary, 
zt ic may not move above 11 in a Second of 


ich t 
ry an 
ant 
N 


con 
od A 
ad in 


ime. 
The Uſe of all this may be to meaſure the Diſtance 
Thunder, Forts. Batteries, or Ships at Sea, &c. 
Any Space or Diſtance. propoſed to find how long 
d will be flying that Diſtance, ſay, 
As 1142: is to 1::; fo is the Diſtance in Feet to the 
me in Seconds. 
Any Time propoſed to find the Space or Diſtance 
at a Sound will fly in that Time. (ay. 
I As 1: is to 1142::; ſo is the given Time in Seconds 
the Diſtance in Feet. 
From what has been ſaid, we may conclude, that 
Ii moves 1142 Feet in one Secon! 8 Miles in 37 se- 
. 13 Miles in one Minute Fere, and near 780 Miles 
an Hour. | 
And if we number 10 Seconds between the Fire of 
e Cannon ſeen and the Sound heard, it is manifeſt 
at the Gun is 11420 Feet diſtant, or ſomewhat more 
Yin two Miles. | | 
As likewiſe, if 5 Seconds paſs betwixt one ſeeing the 
„Ih of Light'ning, and hearing the Thunder, we 
ro" reckon the Thunder Cloud is about 5710 Feet, or 
Yay ittle above one Mile diſtant from us. | 


64. Enflam'd in Love and wrapt in Extaſy, 
circled in Eliga's Arms I lay; 

When envious Chance did our fad Parting cauſe, 
inſt both Nature's and Affection's Laws; 


Bur 
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Perhaps it may not be unwelcom to the Reader y v. 
deliver tome Obſervations concerning Sund, and tin 0! 
Progreſſion of ĩt. 6 pliſh ? 

Sound is produc'd by the little Vibrations, which t Ce. 
Parts of the ſonorous Body occafion in the Air; a 
the Krengih or Weakneſs; in Proportion to the Quan 


: ves d 
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ty of the Air ſtruck, and the Strength of the i tes o. 
tion. | , thou 
Mir. William Derham, F. R. S. obſerves there is a cone Noi 
derable Difference in the Accounts given by good But I 
thors about the Velocity of the Motion of Sound inn tf 
- Second of Time, as followeth. | nce it 
Sir Iſaus Newton's firſt Edition of Mathematical ÞriJ:c it 
ciples, gives 968 Feet in a Second of Time. ime. 
His ſecond Edition corrected — — — 11 The Ul 
Francis Roberts — — — J Thun 
Mr. Bathe. — ?)! — — 1 Any ö 
Dr. Wal — — — 1 nd Wil 
Mr. Hamſtead Aſtronomer Royal m—— — AS 1142 
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= Derham, 5 4 —¾— — — Any Ti 
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This Djverfity proceeds; probably, from not uſif che Dill 
good Pendulums, but Strings and Plummets. 2d. Fru From u 
diſregarding the Winds. zd. Diſtance berwixt £7 move 
and Obſervation too ſhort. And the Difference betwiſf® 13 M 
the three laſt being ſo ſmall, might ariſe from uf — I 
nd if 


Pendulums equally good, and Experiments equ 
large. | | | e Canno 
The ſame worthy Author, by manifold Experiment the G. 
and repeated Obſervations, found no Difference, vf £0 \ 
ther the Gun was fir d towards or againſt him, in s like. 
Velocity of the Sound, nor in any different Elevaric ah of Li, 
nor in different Quantity, or Strength of Powder (ti reckon 
it did in strength of Noiſe) neither betwixt Day ittle abo 
Night, Clear or Cloudy. Winter or Summer. Rain f 
snow: All kinds of Sun came in the ſame Time toll“ Enfla 
Far, from the ſame Diſtance, whether tenſe or ſtroſfereled i 
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By very accurate Obſervations. he found the Mo- 
pn of Sund to be equable in all Reſpects; that is, an 
gli Mile in 9 half Seconds, 2 Miles in 18. 3 Miles in 
Cc. And he is confirmed in the Belief, that Sound 
pyes the neareſt Way, and its Velocity equal in Ac- 
vities or Declivities, and that Difference of Cli- 
ates or Weather, makes no Difference in the Veloci-- 
though thick, cloudy or ſnowy Weather, did dull 
e Noiſe or Sound. 

But I know not why Winds might not ſo affect 
ml. chat is, by conſpiring with irs Motion, ad- 
nce it to 1299, or retard it by its being contrary, 
zt it may not move above 11ico in a Second o 
ime. 

The Uſe of all this may be to meaſure the Diſtance 
WF Thunder, Forts. Batteries, or Ships at Sea, & c. 

Any 2 or Diſtance. propoſed to find how long 

11 will be flying that Diſtance, ſay, 

AS1142:4Sto 1::; fo is the Diſtance in Feet to the 

me in Seconds. 

Any Time propoſed to find the Space or Diſtance 

at a Sound will fly in that Time. (ay. 

I As 1: is to 1142:: fo is the given Time in Seconds 
the Diſtance in Feet. 

From what has been ſaid, we may conclude, that 
14 moves 1142 Feet in one Secon! 8 Miles in 37 Se. 
4, 13 Miles in one Minute Fere, and near 780 Miles 
an Hour. | 
And if we number 10 Seconds between the Fire of 
e Cannon ſeen and the Sound heard, it is manifeſt 
at the Gun is 11420 Feet diſtant, or ſomewhat more 
an two Miles. 8 8 
As likewiſe, if 5 Secon.ls paſs betwixt one ſeeing the 
ah of Light'ning, and hearing the Thunder, we 
$y reckon the Thunder Cloud is about 5710 Feet, or 
ittle above one Mile diſtant from us. | 


64. Enflam'd in Love and wrapt in Extaſy, 
circled in Eliza's Arms I lay; 

en envious Chance did our fad Parting cauſe, 
inſt both Nature's and Affection's Laws; 
f | But 
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But our next Meeting, we did then aſſign 

Seventy eight hundred Beats and twenty nine 

Of a nice Pendulum, whoſe Length I ſee 

Twenty five Inches three Eighth's exact to be. 
Aſſiſt me quickly, oh you Sons of Art, 

You who have felr the Sting of .Cupid's Dart, 

You who to Tenderneſs and Pity move, 

And know the Pangs of diſappointed Lovez 

For if, too ſoon or late, I chance to go, 

Deſpair and Ruin certainly enſue : 

Tell me the Hours and Minures, I implore, 

Or I ſhall never ſee my dear Eliza more. 


Anſwer. One Day as I was ina muſing Vein, 
My roving Fancy did me entertain 
With Thoughts of Love, which did the Time beguile 
And great Delight attended me the While. 
Straitway I ſtruck into a verdant Plane 
To meditate, and eaſe my troubled Brain; 
There I eſpy*'d a Grove moſt rich of Shade, 
Where wanton Birds harmonious Muſick made; 
All Things rejoyc'd in this moſt lovely Green, 
Nature, in full Perfection, here was ſeen, 
] plac'd my ſelf under a ſpreading Tree, xg 
Methought it was a charming Canopy, 
Under this pleaſant Shade Eliza ſweet, 
And her dear Lover, did together meet; 
Where he oft lay encircled in her Arms, 
In Love-Tranſports, amidſt a thouſand Charms; 
But envious Chance did ſeparate theſe Friends, 
W ho hope next Meeting will make them amends. 
Ah! cruel Fate, to croſs poor Lovers fo, Pt 
Methinks I feel the Pain they undergo, 
Caus'd by that Traytor's Abſence, in each Breaſt 
With Sighs and Tears which cannot be expreſt. 
Hut leſt a Diſappointment he ſhould find | 
In their next Meeting, which they both aſſign'd, 
To eaſe his Pain, it doth my Pity move, | 
Who know the Pangs of diſappointed Love, 
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his Eliza's Arms let him be bleſt, 

\nd in her pretty panting Boſom reſt; 

he Time is ſhort, which if they chance to miſs, 
t puts an Enditoa]l his Earthly Bliſs; 

ikea dear Lover, Love my Mind inſpires, 

nd his hard Cale a Tenderneſs requires: 

low long it is e're he Elixa mer, 

n this moſt pleaſant Shade, I find complete 

o be one Hour, with Minures forty four 

ad Seconds fifty fix, nor leis nor more. 


65. My Grandfire and my great Grandfire 
I'm ſure conceived. were 
zoth in one Inſtant, at one Time 
Firſt breathed in the Air. 
y Grandfire did no ſooner breath, 
My Father did the ſame, 
rear Grandſire my Father begot 
Before my Father came. 
nto this World. where he did meet 
With Troubles, not a few, 
ly Family it did decreaſe, 
I did the ſame renew. x 
ly Grandmother and Siſter too, 
Conceiv'd me, both as one: 
5 Aunt and Siſter, in like Caſe, 
Brought forth another Son. | 
Tho' Grandmother and Mother too, 
Did bear me as a Son, 
ly Gradmother transformed was, 
Before my Life begun 
Though thus transformed, ſuffered Deathy 
Foſephus doth relate, 
undreds of Years after my Birth, 
He ſaw it in that Eſtate. 


guile 


Arſwer Your Paradox I muſt commend, 
Ingenious Mr. Lover, 

nd though tis difficult, intend 
Solution ta diſcoyer. 


9 | E 2 "Tis 
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*Tis Moab. who was Son of Lot, G 
Your Paradox muſt anſwer, 

Which of his Daughter was begot, pw, Gi 

If this won't do. I can't, Sir; 1. 

Lot. Grandſire and Great Grandſire was. Age» 
To Moab and to his Brother, ing alt 

From hence, I think it comes to paſs, and u 

Tis true-you mean none other; ve esc 

No Wonder they conceived were, 

f — Sire ond Grandſire too) ＋ 1 
oth in one Inftant. breath'd i'th' Ai : 
Together, as you ſhew, N * 

Great Grandſire Haran did beget * 
His Father, Lot, we read, * 

In Ur of the Chaldees, he yet, A; 
Long e're Moab's Birth was dead : 67, Wa 

Thus in this World, poor Lad did meet there Sh 
Wich Trou bles manifold, | aw a 8! 

Sodom being burnt, he did retreat, ith cur 
And dwelt in a ſtrong Hold: hich fo 

Laid in the Cave. Being drunk with Wine] fore I! 
Begot Aſoab and his Brother, en fror 

Of's Daughter, who as you define; d from 
Was Siſter and Grandmother. | fourt 

Thus Grandmother and Mother too, fore the 

4 _ m as a Son, learne; 
is Grandmother, Lot's Wife wa Di 
Eer Moab's Li fe begun; "—_ pe 

She was transformed into Salt, Anſwer, 
The Scriptures plainly ſay, 1% Mil 

Looking to Sodom was her Fault; \ ing SO 
She God did di ſobey; Note, T. 

This Pillar fixed on the Earth, -Pump 
Foſetbus doth relate, ra Gun 

Hundreds of Years after Moab's Birth uſted 
He ſaw't in the ſame State. ces off, 

l. Theſ 


46. Chriftians the Week's firſt Day for $abb; 
The Fews the ſeventh (as they id of —_ * a 
The Twhkg the fixth (as I have oft been told) Bat leſt 
; Nou Pro ſe. 
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, Good Sir, pray tell to me, 

w it is poſſible this Thing can be, i 
at ever à Chriſtian, Few and Turk, theſe three, 
ing altogether, in one Place may, 

and upon one and the ſelf ſame Day- 

ve each hisown true Sabbath, tell] pray. 


An ſwer. From the Place of the Few's Abode let the os 
ther two ſet out, (bout; 
e Chriſtian Eaſt. the Turk Weſt. and ſail the Globe a+ 
en with the Few they will agree when they again 
do, meet, —_—_ 
dall upon the Saturday will their true Sabbaths 


67. Walking one Evening on the Sandy Shore, 
here Shell-Fiſh breed, and Seas for ever roar, 
aw a Ship dance on the rolling Tide, 
ith curling Smoke advancing from her Side; 
hich for ſome Moments my dull Senſe employs; 
fore I heard the rhund*ring Cannon's Noiſe. 
en from my Fob Time's Regiſter I drew, 
d from her Sides a ſecond Lightning flew 
|| fourteen Seconds of ſwift Time expir'd, 
fore the Sound my liſt'ning Ears admir'd. 
learned Heads, that Sound's Progreſſion know, 
y Diſtance from the floating Veſſel ſhow. 


Anſwer, The Diſtance of the Ship from you was 4 
% Miles, 148 Feet, or 2 Miles Iriſh, 2548 Feet, al- 
wing Sound to move 1142 Feet in a Second of Time. 
Note, The Sound of a Bell. in the Receiver of an 
. Pump, when the Air is exhauſted. is hardly heard; 
ra Gun on the Top of Pico Teneriff}, but in an un- 
hauſted Receiver, a ſmall Bell may be heard many 
ces off, and the further the more the Air is comprel- 
l. Theſe prove that Sound depends on the Vibrati- 


old, F of the ſonorous Body on the Air. 


Pat left I tire any with Verſe, I now return again 


Now Pro ſe. 


23 68. There 
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68. There are three remarkable Places, on the Tem 


4 


Jeous Globe, to whole Inhabranrs all the Stars are vis D 2 
ble, on three certain Nights of the Lear. 1 * 7 % 
| wi eſt 
* Anſwer. Under the Æꝗuator; for at the fiꝛſt Part of ; the N 
the Night you ſee one Hemiſphere, or half of the Stag 1%. 
which in twelve Hours Time entirely ſets againiÞ 55. 
Morning, when the other Half appears that. was entire be ore 
ly hid the Evening before: Thus there are not only ; 
three remarkable Places, but all Places under. or neu Avſw 
the Æquator; the beſt Time is when the Nights are due 44 
longeſt, if the Places be not directly under the Aqua-J& Sun ha 
RC =: - | we 4 8 ſhine o 
09. There is a certain Place on the Earth, aboye the Ss; 
whoſe Horizon Siturn 1s fifreen Years; and there is „ whole / 
nother of a conſiderable Diſtance from that, which Place; 
hath Fupiter above five Years without Setting aboyeÞ ſix in tl 
their Hori con. 1 
Anſeer. This Place is under or near the Poles, where 
Saturn continues without Setting near fifteen Years; 
as Siturn entred Aries a hout the Middle of March, 1702, The 
and patf*] thro' the fix following Signs, entring Libr: | ſome o 
2-thof tember, 1715. which amounts to near fitteen-{ and cor 
Years; during which Time it may be ſuppoſed, that Side be! 
Saturn was ſeen above the Horizon of the North-Pole : Al- quinod 
ſo the other Place (mention'd in the Paradox) of a con-: in a rig 
ſiderable Diſtance. is the Suth- Pole, where Jupiter might Time af 
have been ſeen from àſarch 1707, till March 1714. 3 
that Lit 
70. It may be demonſtrated by the Globe, that the 
Sin Myon, and ſeveral. of the Planets, do not move 72. 
exactly fifteen Degrees hourly, from the Meridian of ſe. e 
veral Places on the continent of IME RIC A, but come % e 47 
lazer to their Aſeridian, than the preceding Day. Antæc 
An{mer. Either it may be ſome floating Iſland; or h 
this may ariſe from the diurnal Advance of the Sun, I“ Ve.. 
Moon and Planets in their particular Orbs, which ex- {#9 Peri 
ceed the fifteen Degrees hourly, or the three hundred hem a. 


and ſixty Degrees of the Equinox by the ſaid diurnal 
Motion of the Planets, 
| 71. There 
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51. There is.a certain Mall, in the City of 
Dublin, whoſe. Situation is due Faſt and 
4 Weſt; yet, tis certain, the Sun will ſbine on 
t off the North. Side thereof before ſix. in the Even- 
aps ing, all the Summer, and on the South Side 


ſerr4 
vil, 


— N before ſix iu the. Morning. 
nlyÞ | DON”. 
earl, Anſwer; The Wall here meant. whoſe Situation is 


are due Eaſt and Heſt, the North Side is perpendicular, the 
uz. Sun having. North Declination all the Summer, will 

fhine on the North Side before (ix in the Evening; and 
ore the South Side of: that Wall hath a reclining Plane 
5 +7 whole Acclination is greater than the Latitude of the 


ich Place; then may the Sun ſhine on that Plane before 
ove ſix in the Morning all the Summer. | 


ere Or thus, 
rs; 
— The sun beine a great Body. and upon Motion; 


bri ſome of ie will paſs. by the Wall before the Whole, 
den and conſequently ſend ſome of its Rays on the Noreb- 
hat Side before it be exactly fix o Clock, which on the E- 
Al- quinoctial Days is preciſely when the Sun's Center is 
»n- in aright Line, with the Wall. which is a confiderable 
he Time after Part of ir ſhines on the North Side, i. e. fo. | 

long as the North Semidiamerer of the Sun is tranſiting- | 

that Line of due Eaſt and Vet. 


de 72. There are ſeveral remarkable Places, a- 
eve an hundred Miles aſuuder, which have no 
Antæci; aud their Periæci are as far off them 
ur their Antipodes: There are alſo two Places, 

„above five hundred Miles aſunder, which have 
*. % Periæci, and their Antipodes are as near 
tbem as their Antæci. | 


_ Auſwers. 


- „ * 
A "= 


G 
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Anſwer. Thoſe ſeveral Places an hundred Miles aſu 
der, are all on the Æquator, which therefore ha 


Anſwer. 
ve. Va 
erably 


no Anteci and the Periæci are diametrically. oppoſig Part, 
and are alſo, conſequently Antipodes.. The other tyngeſt 01 
Places above five hundred Miles afunder. which hay 
no Periaci, are the two Pole;,. who are both Antaci at 75. 7 
Antipodes to each other. 

73. 'Tis certainly Matter of Fad, that thr _ 
certain Travellers went a Journey, in whici South 
tho their Heads travelled full twelve Yar 
wore than their Feet, yet they all returu'd. aliu Af 

wer. 
with their Heads on.. 1 

Anſwer. According to the Corollary of the laſt Pro ain 
poſition of the third Book of Whiſton's Euclid. If M Kies. 
one ſhould travel over the whole Circumference of the Earth,: 

Way gone over by his Head would exceed that which was gi 6 
over by his Feet, by the Difference of Circumferentes; or by 1 70.4 
Circumference of 4 Circle, whoſe Semidiameter is the Man's onfſ{@11ce fri 


$Sature: 

Now ſuppoſe. Drake; Cavendiſh, or Damtier, each « 
them to be two Yards, then will the Diameter be fo: 
Yards, and the Circumference about twelve Yard: 
whereas did they ride or go on the Top-maſt, they duly 
would he ſtill a greater Difference in each of their Vojſhrrents 
ages round the Globe. ated by 


WII 
Hit. i 


nt; 
me Poi 


74. Though it be generally affirm'd, that th 
Arch of a-great Circle, betwixt two Places, i 
their ſhorteſt Diſtance; yet there are two Pla 

ces ſo ſituated, as their Diſtance is, conſidera 
' bly ſhorter than the Arch of a great Circl:t 3 
yea, and there be ſeveral Places, betwixt which port b 
tis their longeſt Diſtance. | er hit. 


dſwer. * 
fition at 


Anſiui. 
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Irſwer. At the Bottom of the Ocean, ſome deep 


ve. Valley, Mine, or ſome Places in the Earth, con- 
erably below the Surface thereof; and for. the lat- 
part, it muſt intend the Antipodes, which is the 
ngeſt or greateſt Diſtance poſſible. 


75. There are certain Places in North La- 
nde, whoſe longeſt Artificial Day, is conſide- 
bly. longer, by ſome Hours, than the longeſt 
rtificial Day with them in the ſame Degree 
South Latitude. 


Anſwer. The North Pole, or near it. becauſe the Sun 
ends above eight Days more in the Artificial Day, 


der the North Pole, berwixt Aries and Libra, than in 


- Artificial Day under the Sou Pole, betwixt Libra. 
Artes. 


76.. Any two Places, of a conſiderable Di 
ace from each other, whoſe Bearing is truly: 
nun, and is not on one of the Cardinal 
oints 5, yet. if a; Ship keep continually on the 
me Point; on which the Port bears off, tho 
ey duly rectiſy the Compaſs, aud regard both 
rrents aud Winds, it may be plainly demons: 
ated by the Globe, that inſtead of hitting it, 
i be further and further off, and never 


hit it ou that Point. 


ſer. duch is the Difference between the Angle of. © 
tion and the Rumb by the Compaſs, that if the ©: 


Io ſteers by the Compaſs. on the ſame Point that 
F Port bears off, by. the Circle of Poſition, it will 


ver hit.. 


77. There: 
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77. There is a certain Place in Great-Brifſſange a 
tain, where, when the Tide is in, one may ſi oy. : 7 
the Sheep feeding on a certain neighbouring | —_ 
| | $4071 iſms, & 
land; yet when the Jide is out, aud the Mat tend a 
at loweſt, not one can be ſeen, tho they be feei 


en fold 
2 t. her hal 
ing there at the ſame Iuſtaut © like 
gently c 
es of 
ſt Vari 


hich are 


Anſwer. The Place may be the Wharf of Greenwi 
and the Iſland of Dogs over againſt it, and the Appex 
ance cauſed by the Refraction of Sight when the W 


ter is high. See Paradox 18. ly 2D 
: | lively ( 
the da 
| ſition 2 
78. That no Colours are real, but what uin Liqu 
call Red, Yellow, Green or Blue. &c.. only apF their © 
pear ſo to us, according as Bodies variouſ 1 
receive their Light ; and that there are no ies di 
dours in the Dark. | n Opti. 
Asuſwer. Nothing is ſo manifeſt to the Senſe as Ct ? 
Jour, nothing ſo obſcure to the Underſtanding ; whic 19- 


doubts whether it has a real Exiſtence, or whether i}!/27 2 
only appears ſuch to us, according as Bodies varioulyWne E. 
receive the Light; for we judge of them otherwiſe i 24 
the Twilight, in the Sun, and in the Shadow, otherwiſe 8 15 
beholding them ſlopingly, directly, or thro' a colour 
Glaſs. Are any Colours fairer than thoſe of the Ræinbos 
and yet they are no more real than thoſe of the Cloud: 
The Whiteneſs we behold in the Milky Way *aci' 
eth only from the _ of many ſmall Sars, Picture 
are apprehended. well or ill drawn according to the! 
Situation: Nay, the viſible Species are nothing elle 
but Qualities ſtreaming from every terminated Body 
which alter the Medium, filling the ſame with. their 
Images, which they diffuſe even into the Organ. Nou, 
Colours are the ſame, being Qualities which _ 
ang 
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ange and alter their diaphanous and illuminated 
ody: Or the Subſtance of Light ir ſelf, differently 
flected from thoſe objected Bodies, as in the Caſe of 
iſms, Cc. And to explain this Paradox more fully, 
tend a Yard of Scarlet Cloth, in an uniform Light, 
en fold ir, and view one half in the Sun-ſhine, the 
her half in the reflected Light, and fold it in and 
t, like the Paper Lanthorns of a Kite, all which dis 
rently oblerve, as you move it thro' the various De- 
ees of Light and Shade, and you will admire the 
ſt Variety of Colours apparent thereon, none of 
hich are more real and inherent one than the other, 
ly a Diſpoſition to reflect the Varieties of Reds, 
lively Carnation, Sanguine, Murry (or ſable Black 
the dark Shade or Abſence of Light) and this Diſ- 
fition ariſes from the Cloth being ting'd in a cer- 
in Liquor, whoſe minute Particles are, by reaſon 
; 21S their Figure and Poſition, adapted to refract the 
cident Rays of Light after ſuch Modification, as to 
eſent Red, rather than Green, Blue. Cc. which re- 
9 WiYLices different Degrees of Refrangibility. Se News 
n Optics. 


% 


8 79. No Man can ſee the ſame Particle of an 
be? with both Eyes at once, nay not with the 
me Eye, if” the Level of its viſive Axis Bhe 
anged. 


Anſwer. This Paradox ſeems confirm'd both by Ex- 

Wrience and Reaſon, 1. Becaule no Man can make 
e Vion. of both his Eyes equally perfect; but be- 
ding a Thing firſt with one Eye, the other being 
ſed, ſhall conſtantly diſcover it to he greater in 
menſions, in the Apprehenſion of one Eye than of 
other. So Gaſſendus, Epiſt. 2. Sect. 17. teſtifies that 
e Characters of his Book appear'd to his right Eye, 
one fifth Part, greater in Dimenſjons, tho' ſome · 


dat more obſcure, than to his Left. 2d), — 
0 


60 


of all twin Parts of the Body, one is always more p 
fect and vigorous than the other, which, if not 
Effect of Cuſtom, may proceed from a more libe 
Afflux of Spirits to one than the other: Or the On 
nical Conſtitution may vary 2 little, as if one Py 
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be wider, the Chriſtalline more Convex, Cc. Su 


like Cauſes neceſlitace a reſpective Diſparity in u 
Action. | 


80. The ſame Object ſpeculated by the ſu 
Aan, at the ſame Diftance, and in the ſa 
Degree of Light, doth always appear great 
to one Eye than the other; and that all Men 
diſtinctiy but with one Eye at once, contrary 
that Axiom, That the viſive Axes of both A 

coucur aud unite in the Object. 


Anſwer. Notwithſtanding the Repugnancy of ti 


iddle o 
either, 
du ſhal! 
ber: 
rs that 
only 
ſion; t 
dth Eye 
ing fey 


81. 7 
4, dot, 


Paradox to common Opinion. yet its Verity oughtiHter 0 


be aſſerted; for the Axes of the Eyes were fo ordain 
by Nature, that when one is intended the other 
relaxed, nor can they be both employ'd at once, t 


both at once may be relaxed, becauſe of the Para 
nie; no 


liſm of the Motion of the Eyes, which is evident 
| Senſe : Nor is there more Neceſſity to uſe both E 
than both Arms or Legs at once; for Inſtante, lo 
but at the Top of your own Noſe, and you will 

ſoon convinc'd that you cannot diſcern it wi 
both Eyes at once. but the right Side wich the rie 
Eye. and the left Side with the left Eye; for when t 
Axe of the right Eye is converted to the right Side 


Anſwer. 
'tis 


Irs form 


twixt th 
ool is c 
WW tho? a 


Capacit 
Heirs 1 


ity; for 


the Noſe, the Axe of the Left muſt be converted eber Bu]. 


wards the left Ear. For a further Illuſtration, in Nrepted, 
ed in t 


tter of 
ticles pe 
an the Ma 
Surface « 


Chamher ſet up'a Sraff, retreat a few Feer, and 
your Head againſt the Wall. then ſee what Pane 
| Glaſs, or Parr thereof the Staff hides from the rig 
Eye, when the left is ſhut; alſo, without movi 
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e Head, ſhut the right Eye and open the Left, and 

> what Part ef the Pane is then hid, which will be 
ry different from the former, and their Diſtance a- 
nder is called the Parallax of Sight; then o 

och Eyes. and view if the Axes of both did meet 
d unite in the Staff, as is generally ſuppoſed, then, 
Neceſfity, would you obſerve the Staff to eclipſe 
ther both Parts of rhe Window together, or the 
iddle of the Parallax; but you ſhall obſerve it to do 
ither, but only one of the Parts, and that on which 


her: Hence we may with Gafſendus. aſſure the Gun» 
rs that they ſhall ſhoot as right with both Eyes o 
only with one: Thus in confus'd and imperfect 
ſion; tho' it may be truly ſaid, a Man doth fee with 
dch Eyes at once, but not diſtin& and perfect, there 
7 Wing ſeveral Degrees of Vifion. 5 


81. That the Matter of a Body, when rare 
4, doth poſſeſs no more of true Place than the 
latter of the ſame Body condenſed. 


Anſwer. When a Fleece of Wool is diſtended, ws 
tis made more rare, and when compreſt more 
Wnſe ; now the Rarefaction conſiſts in this, that the 
irs formerly united are diſunited, and the Spaces 
twixt them become larger. in which no Particle of 
fool is contain'd, and Denſity is quite the contrary; 
D tho* a Fleece of Wool expanded includes a grea- 
„Capacity therein than when compreſt, yet the ſin- 
KHHairs thereof take no greater Space in either Ca- 


side ity; for no Hair can poſſeſs more Space than its 
ted Per Bulk requires, but the empty airy Spaces in- 


rcepted, are enlarged in the Rarefaction and dimi- 
ſhed in the Compreſſion: Hence *tis true, that the 
itter of a Body rarefy'd, j. e. the ſundry indefinite 
. F'ticles poſſeſs no more of true or proper Place 
n the Matter of the ſame Body condenſed, though 
Surface of the ſame Body w_ poſſeſs more PR 

When 


du ſhall fix one of your Eyes more intently than the 
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when rarefied than when condenſed, becauſe then it 
not only takes in the Particles of Space occupied by 


the Particles of Matter rarefied, but alſo all the enlarge 
Vacuities interſperſed. 


V2. A certain Traveller, y, yy tonable 
Integrity relates, he, in the Eaſt-Indies, ſau 
Sun, Moon and Stars all at once, at Noon. 
Day. Yea, and in the Reign of Tiberius, the 
" Sun was {ten to ſet at Noon, when it waz 
Full- Moon; and tho there was Darkneſs 4 
Bove the Earth, yet was there Light under it, 
nay, that very Darkneſs became a Light, ani 
iu a few Days two real Suns, not mock ones 4 
roſe in one Day, within a few Hours of eacl 
other. 


Anſwer. This conſiſts of ſeveral Parts, as to the Firf 
Father Kircher, in his Deſcription of the Subterranc 
" ous World, Lib. 2. tells us, that by the = of a T. 

Jeſcope we may perceive the Sun a Body of Fire unt 
qual in its Surface, compos'd of ſeveral Parts of a dif 
. ferent Nature; ſome fluid, ſome ſolid, and that hi 
Dick is a Sea of Fire, wherein one may perceive 4 
eternal Agitation of the Waves of Flame, that i 
Some Parts of it there ariſes a deal of Smoke: Nov 
tis very probable, that a vaſt Quantity of Smo: 
might intercept, and hinder the Brightneſs of the 
Sun; as in 1547, from the 4th to the 28th of Auguf 
the sun appear'd reddiſh, and not ſo bright as th: 
Moon in her total Eclipſe, ſo that then there wer: 


many Stars viſible at Noon-Day, which being as bright 
* _ as at other Times, plainly ſhow, the fix'd Stars receivt 


not their Light from the Sun, but are rather ſo man 
Suns themſelves, at an indefinite Diſtance. 


' 


AM 


contin 
fo, pre 
it is ri 
World i 
few De 
before 


was, a 
imo the 


$3. 
nent 
Seaſon, 
Lead, 
ther 
Lead 
fable 
lively, 
media 
breat 
Duve 4 


An(w 
it any 


Air wit 
breathing 
Re-adm 


Ievive 


ig vive and be as brisk as. ever. 
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As to the latter Part of the Paradox, becauſe the 
Reign of Tiberius is mentioned. probably that preter- © 
mural Darkneſs which happen'd at our Saviour's 
Crucifixion. which was then Full- Moon, is meant, and 
the Darkneſs began at Noon; or 6th Fewiſh Hour, and 
continued to the gth, which miraculous Darkneſs al- 
fo, proved a Light to Dyoniſius the Areopagize; of whom 
it is reported, that heholding it, he 1aid, Either the 
World is at an End, or-the Gol ef Nature- ſuffers; and in a 
few Days, i. e. on the third Day early in the Morning, 


before Sun-riſe, aroſe the very Sun of Righteouſneſs, wha 


was, and is. The true Light that enlightens every Man coming 
into the World; according to Fobn 1. 9. | 


$3. There are ſeveral Places on the Conti- 


Wocnt of EUROPE; where, at. /ome certain 


Seaſons of the Year, if a Feather and lobe of 
Lead, were let fall exactly together, the Fea- 
ther will reach the Bottom as ſcon as the 


Lead; which Places, then, are of ſuch a dete 


table Quality, that if a Sparrow, never /a 
lively, fſbould chance to fly over it, would im- 


A mediately fall gown in a Swoon, which upos 


breathing on, in the Turn of 


an Hand, will re- 


Anſwer: In any Place where the Air-Pump is, and 


In any Seaſon when the Receiver is exhauſted of the 


Air within, ſuch ſtrange Effects will happen: and by 


breathing upon, in the Turn of an Hind, is intended the. 


Re-admifion of the Air, whereby the Sparrow will 


l revive again, a 


F 2 $4. On 
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„ 84. On the Continent of ASIA, there is te v 
4 certain Country, ſome of whoſe Inhabitants, nike 
though they live not many Hours, yet they] ſame, 
breed and bear without Food or Care, aud their 

Generations have continued many Ages, where $5 
aiſo the very Deſart affords them. uegetabliſi a1;;; 
Springs of Mater. 


 Anſmer. Næuaretts tells us of a Tree called the Bejucy, 

which twiſting ahout other Trees. with its End hang 

ing downwards, and that Travellers cut the Nib off 

it, and preſently a Spout of Water runs out from it 

as clear as Chryſtal. enough and to ſpare for fix or eight / 

Men. I drank (ſaith he) 10 my Satisfafion of it, and found cauno 
ĩt cool and ſweet, and would drink it as oft as I found it in m what, 

Way ; it is 4 Fuice and natural Water. I the common Re. 

hef 

they 


of the Herdſmen on the Aſountæim, when they are thin) equal 
lay hold on the Bejuco and drink their fill. Collect. of 

Voyag. Vol. f. pag. 355. this then is a deleQable vege- 
table Spring of Water. Alſo, if an Inſet may bel Anfn 
term'd an Inhabitant, Swammerdam mentions the Epe; the thi 
meron, which is both an unuſual and ſpecial Inſtanceſ trate t 
of the Brevity of Life, and a wonderful Inſtance off my Re 
the ſpectal Care and Providence of GOD in the Conf ple of 
ſervation of the Species of that Animal: For, 1/t, AE to an | 
an Animal, whoſe Life is determined in about hve off ſtance, 
fix, Hours, it needs no Food. zd. As to its Generation, with i 
in thoſe five Hours of its Life it performs that and o. infinit: 
ther neceſſary Offices of Life; for in the Beginning of 
its Life it ſheds its Coat, and that w_ done, and 
the poor little Animal thereby rendered light and al 86. 

gil. ir ſpends the reſt of its ſhorr Time in frisking 0- nent 

: yer the Waters, and, at the ſame Time, the Female | 

droppeth her Eggs on the Waters, and the ?4#7s 
Male his Sperm on them, to impregnate them theſeſ wth 
Eggs are ſpread about by the Waters, and deſcend = ten M 
the Bottom by their own Gravity, and are hatch'd 1 ; "he 


. | ** 


nent f EUROPE, /ome 
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the Warmth of the Sun, into little Worms, which 


make themſelves Caſes of the Clay and feed on the 
ſame, without any Need of Parental Care. | 


85.-'Tis as demonſtrable as wonderful, that 
Mathematicians may draw Lines both ſtrait 
aud circular, which ſball always approach near- - 
er aud nearer to a given Line, even unto Infini- 
ty; but either will never be joyn d to it, or if 
joyn'd will never unite or meet, ſave it ou, 


ſingle Point; and tho the Angles formed at the 


aid Point may be diminiſbed by Arches, yet 
cannot . ſo much as be biſe#ed by any right Line 
whatever ; aud ſaid Angles are both greater, . 
equal aud leſs than a right Angle. 


Anſwer. The Corollaries of the 16th Propofition of 


che third Book of Whiſten's Euclid aforeſaid, will illuſ 


trate this Paralox to which I refer, when I have told 
my Reader that this Paradox means, not only the An- 


Ile of Contact, bur the Approach of the Aſymptotes 


to an Hyperbola, both infinitely produced unto a Di- 
ſtance, leſs than any given one, yet never concurring 
with it: By this Propofition, 15 plainly inferr d tus 
infinite Diviſibility of Matter, Lines and Points. + 


86. There is a certain land in the Conti- 
4 whoſe Inhabie - . 


tants are of ſuch exquiſite Sight, that even 


with ons of their Eyes, they can actually behold 
ten Moons real and trus, all at ence, above their 
Horizon, yea, and ten Times the Number of 
| : Star y 5 


Fü 3 
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Stars beheld by others with both their Eyes at 
the ſame Inſtant, Yea, ſuch wonderful Proper. 
ties have theſe fiugle-fighted few, that in Things, per 
ſmall and near, which eſcape the Sight of, their = 
., Neighbours, they behold new Worlds of Wonder, 
fee all the diſtin Parts and Fun#ions of thi/, 
minute Animals Nay, like Cats, they can ſet 
in the Dark, and in au _—_ aud in tht 
Dark alſo, draw, to the Life, and paint. it 
kvely Colours, far beyond Michael Angelo, or 
* any other, in the beſt Light and longeſt Time, 
Laftly, ſuch dextrous Hands have they, thatf 
in the Turn of an Hand they can command th 
Sun, Moon and Planets to riſe and ſet and per 
form their diurnal Revolutions and their aunu 
al ones in a few Minutes, and predid ther mu 
tual Eclipſes for many Tears to come. 


a 4. > & wy 


- Anſwer. Any Tſhnd, any where, provided there be 
Mathematicians furaiſh'd with exquifite Teleſcopes, 
which will ſhow the five Statellites or Moons of $6 
turn, the four Moons of Fupiter, and our Moon, al! 
Which are ten in Number, ſuch will ſee through them 
ten Stars for one beheld by our Eyes not aſſiſted with 
the like; nay, in the Milky-Way, where we can't be 
hold one, they will ſee an innumetable Company ſo 
Cloſe and thick ſer, that their united faint Light cauſe 
that Whireneſs. which gives it the Denomination 3. 

fForeſaid. The middle Part of the Paradox: reſpects th 
: Wonders of the Microſcope, and the next intends 
the admicable and Inſtantaneous Painting to the Life, 
per form'd by the Obſcura Camera (or dark Room) of the 
38 Philoſophers ; and the Laſt Means the noble and u ſeſul 
Invention of the Orrery. whien ſhows, by one Turn 
„ the villble Reyolution. of the aft, 
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Moon, Venus and Mercury, their mutual Aſpects, Eclipſes, 
7c. for any. Time — preſent or to come. 


the Periodical Revolution of the Moons of. Saturn and Jupiter. 
D. H. M. s. D. H M S. - 


I 21 18 31 | 1 18 28 00 
next 2 17 41 27 gert 3 13; 14 oo 
Fupiter. 
5 


- 


Saturn. 1 13 47 16 7 3 43 00 
#15 22 41 11 16 16 32 00. Þ 


79 7.53 97 
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87. Were is à certain I/land'in EUROPE, 
for which, in four or five certain Months of 
the Year, if the ableſt Aſtrouomers the World: 
bas, would: calculate. the Moon's. Riſing, they: 
vuld not only differ in Minutes and Seconds, 

but whole Hours; and from which if they tate 
Journey in one Part, their Shadows will dij>- 
pear; in another they will circuit all Parts of 

he Compaſs. „ 


hs 


This may reſpect the Variety of Riſings of _ 
he Planets and Stars, as to. one the Coſmical; che 
other the Acronical, the third the Heliacal, the fourth: 
he true or apparent Diurnal. Riſing of the Moon; 
ach Aſt ronomer, tho' exactly true, reſpecting that 
articular. Riſing, will differ from the reſt; not only. 
In Minutes and Seconds, but Hours and Days: The lat» 
er Part of the Paradox reſpects the Diverſity of Sha- 
lows; under the Poles or Polar Circles the 8 . 
ove all round about, under the Tropics no Shadow 
it all, when the Sun is in the Zenith; but in the Noreh | 
em perate. our Noon Shadow is always North; and in 
Dae Such Temperate, always South. 2 


4 


. 
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1 125 
1 EET. iy | er thro! 

88. To /everal Parts of this Globe, ther ecriaſe 

hz certain Planets, which are ſo far from com ſnereaſe 
rr, to an Oppoſition, that they form neithi 2 
ne, Square nor Sextile Aſpedt with tbe Sunſiben in 

And there be other Places, here, if you brin P hich ar 
a. Mariners Compaſs, though never /o wel — 
tauched aud re#ified, the Needle is of no Sur * 
vice, becauſe it will turu indifferently, to aiſpthers t 
Point of the Compals, tho neither tron nnfſfhers to 
Loadſtoue be near. jad, Fol. 

g judge 

4 * which 

| . the Be 

Anſwer. Venus and Mercury. whoſe Or bits are contain der v 
within the Orbits of the Earth, never form ſo much Now 
as a Sextile Aſpect with the Sun: And in or near ther the 8 
two Poles of the Earth, the beſt Needle turns indiffe: I hoth C: 
rently to any Point of the Compaſs. ears ne 
2 | Semid ia 

. | x tion- to 
89. There be ſeveral Planets or wandringſwith re 


Stars, which-at certain Times, appear and diſe iber, 
appear, whoſe Light deoreaſes as they came to- ind th 
wards the Earth, and increaſes as they go from I nearer 
the Earth; yea, ſo tranſparent are they, that ſ the Din 
the ſmalleſt Stars may be ſeen through them. n—_—_ 
Yea, and there be others ſo opake, that in Cc 


,-4 . the Ray 
junction with the Sun, they appear as Spots it 


Refract 


. © bis Face, and the further they go from us the urin 
bigger they APPERT.. . | Zenith 
WY Num be 
e reflecte 


1 | Anſwen 
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Anſwer, The. firſt Part reſpects Comets, which wane 
er through all the Orbits of the fixed Stars, and do. 
Necreaſe in Light as they come towards the Earth, and. 
creaſe as they go from it; through whoſe Tails the 
red Stars of the 6th Magnitude may be ſeen: The 
ther opake Planets, which appear as Spots now and 
hen in the Sun's Face, are Yenus, Mercury, and the Moot 


rom us, than in the Meridian when ſhe is above three 
houfand Miles nearer us, as in Paradox 19. The Cauſe 
pf which. Phænomenon ſome attribute to the Refraction; 
dthers to. the Picture in the Bottom of the Eye, o- 
hers to the Judgment in great Diſtances, ſays Grave- 
ad, Vol. 2. N 731, © If we look at known Objects we 
judge from the apparent Magnitude and Colour 
* which. depends upon the Bigneſs of the Picture in 
the Bottom of the Eye, and this on the Angle un- 
der which the Object is ſeen.” ; 

| Nom tis well known to Aſtronomers, the Picture 
rheFef the Sun in the Bottom of the Eye, is the ſame in 
like och Caſes, and that of the Moon is Jeſs when it ap- 
ears near the Horizon, becauſe ſhe is farther off by a 
Semidiameter of the Earth; which bears ſome Propor- 
tion to her Diſtance from the Earth, though little 
with reſpect to. the Sun's Diſtance from us, yet they 
appear greater near the Horizon by reaſon of the 
Interpoſition of the Fields and Hvnſes betwixt us 
and that Part of the Heavens: Alſo they appear 
nearer to us, and of + different Colour, beeauſe of 
the Dimneſs, Groſneſs and Denſity of the lower At- 
Inoſphere, the Body of the Air is twelve times greater 
Inear the Horizon: than near the Zenit thro' which 
the Rays of the Sun paſs; this not only. magrifies the 
Refraction, but ſo } its bright Rays. that without 
hurting the Eyes we can look upon him Riſing or 
getting; but not ſo when on the Meridian» near the 
zenith; becauſe its Rays hitting againſt an infſmite 
Number of Particles in the Air, near the Horizon are 
reflected or abſorb d 5 


* 
0 


ver 


hich appears bigger in the Horizon when further? 


* 


G 
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- Howheit, if we ſee the Bodies above mentione igt 9 
thro' a Tube, this apparent Diſtance var iſhes, as alWets, . 
ſo the Magnitude which is deduced from it: From ours 4) 
Childhood upwards, and ſo continually, we join th 
Idea of Diſtance with the increaſe of apparent Mag 
nitude, whereby the Ideas are ſo cloſely joined thi Anſwep 
they cannot be ſeparated; not even in thoſe Caſes inf c Fupite 
which we know. they lead us into Error-. d : les the 
Moreover, Refraction cauſes the horizontal Sun ant Ling, 4 


Moon to appear of an oval Figure; for their inferi: 
or Limbs are more refracted and raiſed higher thffor Pla 


their ſuperior Limbs are; and- therefore thefe tw TI 
Limbs will ſeem nearer to each other, while the End, ben th. 


ets, ab 
yer Cha! 
ng or d 
tevolut; 
xatly 
loon's 4 
ame Hei 
llumina 
ng, ace 
dun, 


of the horizontal Diameter being. equally - refracte 
_ the ſame-Diſtance: | 2, ol 
Ihe French obſerved, that an Object which at Bre: 
of Day appeared in our Horizon or level Line, or 
little above it, a lietle after Sun-Riſe, appear'd belo 
| It; and the ſame Appearance they found in the Even 
ing; for the Object before Sun-Ser appeared be}oz 
the Level, which ſoon after Sun -Set would-: appear it 
it in ſo much that in about half an Hour's Time th 
Difference has been obſerved to be no leſs than thret 
Minutes, the Cold of the Night condenſing the V: 
urs, making them of different Denſity, cauſes th 
efraction aforeſaid. Nay. three Points which apf 
pear at one Time in a ſtrait Line, have at another 
Time, within half an Hour. appear'd out of it confi Dift ant 
derably. Hence, even the Sight itſelf that is the Rifſhearer : 
of Light, paſſing from Point to Point thro? the Ai by it; 
zs not a ſtrait Line, as to its Poſition, by Reaſon off” . 
— WR Refraction which is in the Medium-c from 
e Air. 


Anſwer 
burning 


. » 00. There be many Places of tbe Earth, t 

... whi/e Inhabitants the Sun and above twice . arth, a 

ven Planets, maybe alt viſible it one certaiſp;,, 7. 
| 2 X Nigh 

F | 
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nelff(ight of the Tear; and one of the ſaid Pla- 
sies, tho it ever changes, yet ftill, to tbem, 


be rus always the ſame Face. 
dhe a | 


Y Aiſwer. The five Moons of Saturn, the four Moons 
f Jupiter and our Moon, which make ten Moons, be- 
es the uſual Planets Yenus and Mercury, which are in- 
on erior. and Saturn Fupiter and Mars which are the ſupe- 
Teriior Planets, befides the Earth. Howbeit all theſt 
oons are viſible only in thoſe Places, where are ex- 
ordinary Teleſcopes, and only in thoſe Nights 
hen they are out of the Shade of their primary Bla- 
ace@:ts, about which they roll. 244, Our Moon, tho* 
' Wer changing, as to our Phaſes continually increa- 
ng or decreaſing in Light; yer becauſe her periodical 
tevolution, about her Orbit and Axis, is perform'd 
xatly in the ſame Space of Time; therefore the 
-VeUBoon's Axis keeps its Paralleliſm, and ftillobyerts the 


elo me Hemiſphere or'Face to the Earth, which as to its 
a lumination and Obſcuration. is conrinually chang- 
* ng, according to its Receſs from and Acceſs to the 
e Ven. | by 

s th 


hl 91. There is a certain Fire which burns at a 

on iſtance, and yet thoſe that are ſeveral Yards 

Riſpearer and between, are not ſo much as warm'd 

' AIG it; nay, its Heat is greater the further it 

m. from us, and the Jeſs the nearer it is 10 
[A | . 


Anſwer. This muſt be the Sun which appears like a 
burning Ocean, whoſe Beams ſcorch and burn near the 
arth, at the Foot of a Mountain; yet on the Tap 
Pico Teneriff, which is many Yards nearer to it the 

: | | Sun's 


* 


q 
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Sun's Reflection ſcarce reaches or warms; where th 
cold Air continually changes for freſh. Moreover, t 
Sun's Heat, every Body knows, is greateſt in Sunn 
when he is furtheſt from us, and leaſt in-Winter whe 
he is neareſt to us; for the Degrees of Heat and Co 
do not altogether depend upon our Diſtance from i 
Sun, the Difference of which Diſtance is but ſmall 
and bears little Proportion to the Sun's Diſtance fro 
us; but there are other powerful concurring Cauſe 
which have certain Effects. For firſt of all, the d 
tect Force of the Sun's Rays, is much ſtronger th 
when they are receiv'd-obliquely; becauſe there 1 
much fewer Rays in the ſame Space, when the Ry 
Fall obliquely than direct: Beſides in #inter when i 
Sun is neareſt to us, as aforeſaid, his Rays or Bean 
paſs thro*' a much greater Quantity of Air, and 

deeper immers'd in our Atmoſphere than they are i 
in summer when the sun is furcheſt off us. Again, i 
Summer we have ſixteen Hours Sun-ſhine, and bu 
eight Hours Night, but in the Vimer the quite contr 
ry; therefore no Wonder that the longer any har 
Body is expoſed to the Fire the hotter it ſtill grow 
for the Action of the Sun by which all Bodies a 
heated, is not tranſient, as its Illumination is. bu 
permanent: For this Cauſe, tis hotter under the Tre 
pics, than the Æquator it ſelf, becauſe the Days 2 
Jonger by an Hour and half there, than under t 
Line, from whoſe Zenith the Sun recedes three Dt 
grees in three Weeks Time; but is about two or thre 
Months going ſo far from the Zenith under the Trc 
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92. There is one certain Place of the Worl 
where the Planets, both Inferior and Superit 
may be beheld conflantly to move forward, i! 
the ſame regular and uniform Tenor; tho 

moſt Places of the Earth they appear uy! - 


4. 
* E 


. 
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ne Time to be flationary, Retrograde, or to 
zoe very unequally. l Ne 


* 


Anſwer. At the Sun, the true Center of the World's 
zyſtem, the Planets move all regular and direct; tho' 
ous, out of the Center of their Orbits, they appear 

ometimes Direct, ſometimes Retrograde, and tome» 
imes Stationar y. | 1 20161 
» T0015 7 


93. Of all the Stars in a Star-light Night, 
wo their Number _ near infinite, and 
SLAMSTEAD bas given a Catalogue of 
Free thouſand, yet it will be hard for a pier- 

ing Eye to reckon, at any Time above an hun- 
dred; motrwithftanding in a clear Winter's 
Night, without Moon-ſbine, at firft View they 
tem to be innumerable. 


Anſwer. This Appearance is only a Deception of out 
Sighe, arifing from their vehement and ſtrong Twink- 
Jling, while we look upon them confuſedly and withe 
out reducing them to any Order; yet that in Reality 
their Number is next to infinite, appears from the 
Diſcoveries the Teleſcope has made; for Dr. Hooky 
with only his twelve Foot Teleſcope, numbers ſeven- 
ty eight Stars in the Compaſs of the Pleiades, where 
gonly fix appear to the naked Eye; and Anton. Maria 
de Reita, affirms. he has numbred, in the ſingle Con- 
ſtellation of ORION, two thouſand. 


94. Notwithſtanding the diurnal Motion of 
Ie Earth about its Axis, and the annual 
| 8 Mi 
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Sun's Reflection ſcarce reaches or warms; where » T; 
cold Air continually changes for freſh. Moreover, th ame 
Sun's Heat, every Body knows, is greateſt in Sunn ονοσ Vi 
when he is furtheſt from us, and leaſt in-Winter whe! 
he is neareſt to us; for the Degrees of Heat and Co 
do not altogether depend upon our Diſtance from . Anſwe 
Sun, the Difference of which Diſtance is but ſmilyſtem, 
and bears little Proportion to the Sun's Diſtance froſko us, o 
us; but there are other powerful concurring Caulometim 
which have certain Effects. For firſt of all, the ¶ Times St 
rect Force of the Sun's Rays, is much ſtronger tin 
when they are receiv'd obliquely; becauſe there ar 
much fewer Rays in the ſame Space, when the Raj | 
Fall obliquely than direct: Beſides in #inter when u 03- 
Sun is neareſt to us, as aforeſaid, his Rays or Beano" 2} 
on thro* a much greater Quantity of Air, and ¶ L A 
deeper immers'd in our Atmoſphere than they are i 
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in Summer when the sun is furtheſt off us. Again, i 
Summer we have ſixteen Hours Sun-ſhine, and bu 
eight Hours Night, but in the imer the quite contn 
ry; therefore no Wonder that the longer any har 
Body is expoſed to the Fire the hotter it ſtill grow 
for the Action of the Sun by which all ies a 
heated, is not tranſient, as -its Illumination is. bu 
permanent: For this Cauſe, 'tis hotter under the Tre 
pics, than the Æquator it ſelf, becauſe the Days a 
Jonger by an Hour and half there, than under t 
Line, from whoſe Zenith the Sun recedes three Dt 
grees in three Weeks Time; but is about two or th 
Months going ſo far from the Zenith under the Tre 
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92. There is one certain Place of the Worl 
where the Planets, both Inferior and Superit 
may be beheld conſtautly to move forward, . 
the ſame regular and uniform Tenor; tho 


moſt Places of the Earth they appear at th 9 
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m i Anſwer. At the Sun, the true Center of the World's 
ſmalWyſtem, the Planets move all regular and direct ; tho 
froſto us, out of the Center of their Orbits, they appear 
aulFometimes Direct, ſometimes Retrograde, and tome» 
= imes Stationar F. | 1 2026} 
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93. Of all the Stars in a Star-light Night, 

wo their Number P arg near infinite, and 
d F LAMST EA P bas given a Catalogue of 
in INVbree thouſand, yet it will be bard for a pier- 
| ing Eye to reckon, at any Time above an hun- 
ninlired; norwithftanding in a clear Winter's 
Night, without Moon-ſbine, at firft View they 


tem to be iunumerable. 


Anſwer. This Appearance is only a Deception of our 
r tight, arifing from their vehement and ſtrong Twink» 
e Diflling, while we look upon them confuſedly and with- 
rhreſout reducing them to any Order; yet that in Reality 
Troftheir Number is next to infinite, appears from the 
Diſcoveries the Teleſcope has made; for Dr. Hooky 
with only his twelve Foot Teleſcope, numbers ſeven» 
ty eight Stars in the Compaſs of the Pleiades, where 
gonly ſix appear to the naked Eye; and Anton. Maria 
. Wide Reita, affirms. he has numbred, in the ſingle Con- 
'Yftellation of ORION, two thouſand. | 


94. Notwithſtanding the diurnal Motion of 
the Earth about its Axis, and the annual 
G - Aloe 


— 
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Motion of the ſame about its Orbit, yet haue 
ſundry Aftronomers attributed a third Mation to 
the Earth, i. e. that whereby the Paralleliſm 
of its Axis is maintain d which others affirm 
#5 no Motion. 1 


Aer. The Paralleliſm of the Earth; or thift con: 
ſtant Poſition of the Earth's Axis, which in every 
Point of its Orbit, is parallel to it ſelf in any other 
Point; which never changes its Direction, but al- 
ways looks to the ſame Point of the Heavens, doth 
nereſſarily follow; if the Earth hath no other Motion 
but that round the sun, and the other round its 
den Axis. For tho' all the Diameters of the Earth 
will conſtantly change their Poſition by this Rorati- 
on abbur its Axis, except the Axis alone, which will 
remrin at Reſt (like the Center in a Circle) in its for- 
mer State, the Points in the Aru being the only 
Points in that Body which have no Rotation, 


05. There are ſeveral Planets ſaid to be in 
Conjunction with the Sun, not only when they 


appear in the ſame Degree of their Orbit wit 
the Lum, but when they are in that Degree of 


ther 
mer. 


\ Anſwer. The ſeveral Planets are Fenus and Mercury 

who have a two-fold ConjunRion with the Sun, both 
in the ſnperior and inferior or oppolite Paints of 
their Orbits; in the firſt they are like Spots between 
the Sun and us, and in the laſt the Sun is between us 
and them. | | 


96. Ther 


r Orbit diametrically oppofite 10 the fi- 
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96. Mere are ſundry Places of the World, 
when coldeſt, much hotter than any Part of the 
Torrid. Zone, and yet uo burnivg Mountain; 
aud other” Places, when botteſt, much colder 
than our F rigid. Zone. 


Anſwer. The firſt*muſt be in nu, or Mercury, and tie 
laſt muſt be in Suren or Fupiter: 


97: Mat Seas have their Waters freſb, 
and uo Tide; neither ebbs. nor flows ® Aud 
what Streights aud Springs have their Waters: 
ſalt ? aud the Reaſons why. 


Anſwer. The Dead Sea; the Euxine and Baltic Sets have 
freſh Water and no Tide; and the Streights of Davis, 
Hudſon and Frobiſher. are ſalt, becauſe the Bali S has 
many Hands at the Mbuth of it; that it rakes not ite 
that Quantity of Water from the main Ocean, but 
receives more from the many freſh- Water Rivers 
which 1 themſelves into it from POLAND; 
RUSSIA and SWEDEN; the like concerning the 
Euxine. And in Burgundy and Lorin there are Springs 
which fend forth ſalt Water; becauſe they diſſolve 
8 Salt which they meet with in the Earth as they run 

ong · 


I hat is the Reaſin of the Cobæ ſſon 0 
7 poliſb'd Glaſſes 75 . 7 = er * 
hard that three Quarters of an Hundred 
Weight, faftned to the lower, will not ſeparate 
it from the upper one. 


Anſwet 


G 2 
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Anſwer. Doubtleſs the Preſſure of the Atmoſphere, 
which preſſed hard upon the obverted Planes of the 
Glaſs or Marble; and there being.no Air between, tofff and Met 
reſiſt the external Preſſure, there muſt- neceſſarily fol. 

low the Cohzlion aforeſaid: For in an exhauſted Re. 

ceiver one Pound Weight ſufficed to part two ſuch 100 
Marbles, that no leſs than eighty Pound Weight, in Cauſe 0 
an open Air could ſeparate This Experiment of the 55 
famous BO TL, confirms the Preſſure of the Atmo. Earth 
phere, and the above Solution. 


9. 77s reported by the Duke of Genoa, that 

a ohip was found in Switzerland with the Bo- 

dies of forty Men in it : Alſo another Ship, in 

the Bottom of a Lake in Italy, which laft was 

ſuppoſed to be ever fince the Rees of Tiberius: 
Flow got they there ? | 


out at | 
being a 
Horizor 
that wh 


Anſwer. That the firſt could not be from Noah's? 
Time, becauſe Navigation, eſpecially on the Ocean, 
was not grown to ſuch a Perfection in his Time as to 
make Ships of that Bigneſs, and Anchars of that Per- 
fection. 2&y, If ſuch Ships had been, it might pro- 
bably happen that ſome other Men or Creatures might ſeveral | 
have eſcaped with Life, beſides thoſe in- the. Ark. Ig 11 
zaly, How could a Ship of that Bigneſs, be carried fix eighteer 
hundred Feet under Ground? certainly twelve Months, lou. th 
much leſs forty Days Rain, could not reduce the |, The 
Land to ſuch a Quagmire. longeſt 
Next, A ſubterraneous Navigation ſeems a ridicu- creaſe, 
1 wherefore for aſſigning a Cauſe ſuf- ſhorteſt 
ficient, I conceive, there cannot be a more probable Tropic 
one than the Effects of Earthquakes. — then found b 
that Part of Switzerland was the Bottom of the Sea, Ititude 
when this Veſſel was directly over this Place, and an of nine 
Farthquake happen'd juſt underneath, which did raiſe the ſaid 


the ſame above the Leyel of the Water as much as tis Tiligt 
now, 


Cordoms PARADORES folv'd. 77 


dow, and eloſing the Gap, incloſed both Water, Ship, 
and Men, which it had ſwallowed. | 


100. That there is another more powerful + 
Cauſe of the Twilight than the Reflexion of the 
Barths Atmoſphere. # 


Anſwer. There is an Ethereal Air or Atmoſphere 
round about the Sun, which ſhines after the Suns Bo- 
dy is ſet, this Orb of the Sun's Atmoſphere riſing 
ſooner and ſetting later than the Sun is ſelf, ſhines 
out at Mornings and Nights in 2 circular Figure, it 
being a Segment of the Sun's Atmoſphere, cut by the 
us: Horizon, and its Light is quite of another Sort than 

that which is made by the Reflexion of our Atmo- 
ſphere, . bur its Duration is much ſhorter: 2 
P. Nonnius to find the Length of the Twilight; 
ah warch's the Time after Sun-Set, when the Twilight 
in the Veſt was ſhut in, ſo that no more Light ap- 
to] pear'd there, than in any other Parr of the Sky near 
er. | the Horizon: Then, by one of the known fixed Stats 
ro- having taken the true Hour of the Nighe, found, by 
zut ſeveral Nights Obſervation, that at the Time of ſhut- 
Th, Ning in the Twilight, the Sun was under the Horizon 
fix Jeighteen Degrees; and until the Sun was depreſs'd ſo 
hs, low. the Twilight continued. 1 | 
che The Sun being in the Winter Tropic maketh the 
longeſt Twilight, and from thence, as the Days in- 
eu: creaſe, the Twilight decreaſes until it comes to rhe © 
uf. ſhorteſt, which is in a certain Parallel between the 
ple Tropic and Equinoctial, the Declination whereof is 
en | found by this Proportion: As Co-tangent of the La- 
ea, titude to the Sine of the Latitude, fo is the Tangent 
an Jof nine Degrees to the Sine of the Declination of 
iſe the ſaid Parallel. But before the Crepuſculum or 
is Twilight comes to be the ſhorteſt, there is another: 
G-3 Paral- 
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Parallel, in which the Crepuſculum is equal to thi 
Crepuſculum of the Equinoctial, which is found hy 
this Proportion: As Radius to the Sine of the Lati 
eude. ſo is the Sine of eighteen Degrees to the Sine 6 
the Declination of the Parallel ſought, 


— 
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APPENDIX: 


Containing ANSWERS to the 
Hundred Arithmetical Problems left unan- 
ſwered' in. HIL L's.. Aritbmetict, and 
ALE XNDER's. Algebra... | 


O find a Number which being aal . 


& 
k 1 plyd by 3, ſubtra#ing 5 from the- 
| Product, and the Remainder divided 


2, if the Number ſought be added v0 the. 
) votient, that the Sum may be 10. 


ro | 


12 
** 


and 
1tica 


Anſwer. The Number is 17. 


2; To 


| 80 Arithmetical Problems /olv'J. 
+. find a Number, which being multip| 7 7 


5 ad by 12, and 48 added to the Produdt, af bat 
8 tuch may be produced, as i J. the. ſame NManbell ua, 


ſought. were multiplied: by 1 ter. 


Anſwer. The Number is 18. Anſwer 


3. To ind a Number, to which if 11 be ad 8. I. 

ded and 7 ſubtraded from the ſame Numbeſided a 
(viz. the firſt the Sum of the Addition may bÞ C 28 
double. Io emainger.. gain 11 

* Anſwer. The Number is 25. 8 95 
4: To find a: Number, to which if its double! 4 ( 

7 75 quadruple, &c.) be added, the Squar u 

¶ the ſame Number may be produced. 


a Let b = multiple, then the Number = 
63 


Ef To fug a Namber, which if added to i Anſver. 
e 


Aon 


abe fame Number fill ſubtra#ed from the Pri 9. Te. 
Red: tas Jaftly, the Remainder divided | 
; the /ame, that it may * I 3. 


| Anſwer, The Number is 7 


6. To divide the: Number 16 into 2 Part 
; that the Square: of the greater Part may e 
ceed the Square of the 4% by 32. — 


Anſwer. The Numbers are 9 and 7, 


quired. 


7 N 
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7. To divide the Number 36 into 2 Parts, 
that if 12 be added to the firft,. and 6 to the 


ond, the former may be the Double of the 
alter. 


Anſwer. The Numbers are 24 and 12. 


ad 8. Let the Line A B (of 70 Parts) be di- 
tberfhided any how in C ſo that A C may be 42, 


C25) it is required to divide the ſame Line 
gain in another Point + For Example, in D, 
} thati, the Rectangle A D C may be equal to 
Square DH. Le the Segment CD be en- 
„ird (which being obtain d, A D, D will 
W , 


4.2 23 
C . | 
D 


to Anſwer. The Segment CD requir'd is=to 8. 


Pr 9. Let the Line E F be divided any how. in 


{/o that EG may be 6, G F 4) it is-requiredi 
produce this right Line E F (for Example 
to H/ /o that the Redtaugle EH F may be: 
/ to tbe Square & H; the Length of F H is; 
"i quired. ; + $10 


J 6 1 6- 4: 


4 


7. ö 


$2 CArithmetica} Problems ola dl. 

Anſwer. The Length of FH ſought is = to 8. Al 
10. 4 General diſpofivg. his. Army: into 
Square Battle, finds he has 284 Soldiers ot 
and above; but increaſing each Side with 0 


Soldier, he wants 25 Soldiers to fill up i| 
Square Hou many Soldiers had he ? 


Anſwer He had 24000. 


11. A certain Captain ſends. out of hi 
Soldiers + 10:; there remains.+ + 15. H 


many. Soldiers had he 8 ten 
Anſwer. He had 150, Wn 


12. Were is an Army to which if you ai 
=» 3. and }, of it ſell, aud take away. 50 
the: Sum total will be 100000, What. u 
the Number of the Army ? 


Aaſwer. The Number was 36000. 


13. In the Refangle: A BCD, the Dif 
rence of the greater Side AB, and of the le 
Sade BC is 12; but. the Difference of It _. 
| Squares of the Sides is 1680. What are the Hal, , 
of the Rectangle ABCD£ 


Arithmetical Problems ſold. 83 


A 9 B 
22 
S 00 
5 00 
p ih D— CT 


An, wer. Length = 76, and Breadth = 64. 


14. The Length DE f the Rectangle 

of WE FG, is twice the Breadth E F; and the 
un of the Squares of the Length and Breadth 
ten times the Sum "of the two Sides DE, 
C * 9 are the Sides of the Rectangle 
j * 


4 41 
5000 


J. W, | 
f 
F 


15. To find two Numbers in the Proportion 
2 to 3, whoſe Product if they be multipli= 
I by oue another ſball be S. 


Anſwer. The Numbers are 9 and 6. 


18. Te 
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16. To find two Numbers whoſe Ratio i Mber 
to one auot her as 4 to 5; and the Sum of tber «, 
L OSquares of both is 2624. vis N 


much « 
Anſw: 


"Anſwer. The Numbers are 40 and 32. 


17. To find the Side H a Square, whoſe Aru 21. 
#3 to the ſum of the ſides in a given Ratio, af 
IS .. of thy 

e /O 1 


Anſwer, The side is 15. Tears 4 


18. To find the ide of a Cube, whoſe Super Anſwer 
ficies is to the Solidity in a given Ratio, as 0 


40 11. 22, ( 
was, 
Anſwer, The Side is 18. ours / 


19. 4 certain Man hires a Labourer, i 
#bis Condition, that for every Day he work An oer 
he ſhould receive 12 Pence, but for every Dqhuentiy 
he was idle he ſbould be mul#'d 8 Peru 

" When 390 Days were paſt, neither of the 23. 1 
were indebted to the other. How many Da Miles. 
did he work, aud how many was he idle rom eac 

| Day, th 
| | heir fir/ 

Anſwer. He wrought 156 Days, and was idle 234. ſhy how 


20. A certain Gentleman hires a Servall Anſwer. 
and promiſes him 24, Pounds yearly Wages, ; 
| - gelli 


zone 80 a 


* 8 1 
* - 


* | 


 Bletber with a Chak At 8 Months End the Ser- 
tberant obtains Leave to go away, and inflead of 

his Wages receives a Cloak + 13 Pounds. How 
nuch did the Cloak et? j 


Anſwer. It coſt nine Pounds. F 


„ 21. 4 Perſon being as d how od he hoods 

| wered, 7 7, a i of my Years, and ada 
H them + Fo to the Produd z the Som will, 
: ſo much above Ido, as the Number 7 * 


Tears is nom below 100» 


1 


Anſwer. His Age was 36 Years. . 


22. One being ask'd what Hour of the Day 
was, anſwer d, The Day at this Time is 16 
ours long; now x of the Hours paſt be a. 
ied to 4 of the Remainder, you uill haue b 


Far deſired, — 28 from- Sun-Riſmg. 
J 


ork Auer. The Time Sun-Rifing is ind co ZH 
Di Rong the Time of Da was 1 = 


epic! . 

thel 23. From Norimbergl 6% Rome are 140 

DaſWMiles : A Traveller ſets out at the ſame Time 

ale From each of the two Cities, one goes 8 Miles 4 
Day, the other 6. In bow many Days from 
heir firſt ſetting out will they meet one. 3 2 

* how many Miles did each of them go? _ 


1 


as \ 


-— 


Anſwer. They'll meet in n 10Diys, when the one has. 


Foal one 80 and the other 62 


55 


get h 5 H 24. 4 


nale Problems ,. 
3 24 A certain Meſſeng er gaes 6 Miles every 


: 5 goes 10 Miles a Day. In what Number of 
Days will be come up to the firſt. 


KS | 
Anſwer. In 12 Days. 


25. A certain Meſſenger goes 6 Miles a Day: 

and after he has gone 56 Miles, another fol- 

lows him, who goes ð Miles a Day. In how ma- 
ny Days will he come up to him? 


Anſwer. In 28 Days. 


jn Proportion as 12, 5, 1 If the Price of the 
t be doubled, of the ſecond tripled, of the 
third quadrupled, the Sum of theſe Produts 
will as much exceed 10 Crowns, as the Sum of 
the Prices of the greateſt and middle is be- 
low 5. How much did be aid Books coſt? 


© Anſwer. The Firſt coſt 3, the Second 12, and the 
Third 4. of 


27. Suppoſe the Number 50 were to be divi- 
ded into two Parts, ſo that the greater Yan 
Being divided by 7, and the les multipiy d ij 
3, the Sum of this Produt and the former 
' Quotient, may make the ſame Number propoſed, 
which was 50. 


I Anſwer 


Day: 8 Days after, another follows him, and 


26. Ore hought 3 Books, whoſe Prices were 


Aritbmetica! Problems cod. Of 
Anſwer, The Parts are 35 and 15. 


28. Let the Number 20 be divided into ta 
Parts, ſo that the ſquare of the leſs Part bei 
taken out of the fquare of the greater, may 
leave the very Number propoſed, which, was 20 
2; /or may leave the double, triple, &c. of the 
fol Number propos d. J _ 


Anſwer. The Parts are 10.5 and of. 


29. If a Man gains 30 Crowns a Week, how. 
much muſt he ſpend a Week to have 500 Crowns, | 
h !ogether with the Expence 1 remaiu- 
%s at the Tears End? 1 


11454 Anſwer. 18.912857. 


he- 30. A Labourer, aſter 40 Mrekt in ubicb he 
? lad been at Work; lays uf a8 Crowns—the Pay 
” of three Weeks; and finds that he had expeu- 
d 36 Crowns +" the Pay of eleven Weeks. 
What Pay did he receive a Week & 


Ii vi- Anſwer. He received two Crowns per Week. 


: 31. In the ReFangled-Triangle ABC, is given 
d by the Baſe AB= 9 — es of ihe 0 

ther ſides, that is the Segment BD= 3. Re- 
97 quired the fides AC, BC. e 
| EF Ha _ Anſmer Wl 
nſw 1 | | 


* 
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" Anſwer. The sides are 12 and 15. | B 


» 

32. In the Redtangled- Triangle ABC, is giver 
the Baſe A B, and the Sum of the othe 
Sides AC TBC 25. Required the Sidss 4 
C /averally... > | 


DB 


and t1 
gui rea 


Y Au 


mw - 
. 


1 
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Anſwer. The Sides are 13 and 12. 


33. Suppeſe two Towers, AB 180 Feet bighy 
and CD 240, at the Diſtance AC 360 Feet. 
Ladder is to be ſet upon the Line AC, a 
ſome Point, ſuppoſe in E, of ſuch a Length, as 
from thence it may reach the Top of both the 
Towers. We require the Point E in the Line 


Diftance, as alſo the Length of the Ladder 
28,25. n | 


Anſwer. CE is=145, AE is=215, BE=SDES WM 
280.44. | | | ; 


34. Ii the Triangle ABC, the ſeveral Sides 
AB =13, AC=14, BE=15 are given; 
and the Perpendicular B D being drawn. Re- 
quired the Segment of the Baſe A D, DC. 


 drithmaical Problems ſolv'd.. 


— 


p _ = a” f '- > 
F | Anſwer. AD it 5, and DC is 


365. In the Obtuſangled- Triangle DEF, th! 

ſeveral ſides are given, viz. DE 11; EF 13, 
DF 20; and the Perpendicular: FG being let 
E fall upon the Baſe produced. Required. thi 
Prolong ation of tbe Bo EG.. 


1 


Atitlimetical Problems . 9 
36. In the Refangle ABCD, is girem the 
5 Paas, between the Length AB and the mw | 
al. BB, that i, DE= 2; and likewiſe t F 
Difference between the: Breadth AD and — | 
;agonal BD, that is F B, = 9: Required the. 
ides of the Rectangle AB, AD? 24 


B. 


| Fi 
3 Ws. 
3 


1 


C. 


— — — 


37. In a ReGangle DEFG, the right Line: 4 
DK is drawn from the Angle D tothe oppoſite 
Side, cutting the Diagonal EG at right An- 


ges in H. And there is given the Segment 


HK = 2, and HE = 16. Required the: Sides: 
of the ReFangle F. | 


A 
dy | 
I 4 

4 

93 


| TY 


After. DE is = 17.888, and GD is == 8.944; 
| 38. Ln 


92  ÞArithmetical Proble: ns ſolv'd. 

38. Let there be a Circle, whoſe Diameter dnſwe 
AB, with another leſs Circle whoſe Diamn 
which is AC, touches within in A: And fi 40. 
| the Center of the greater Circle D, draw pith f. 
Radius DE. at right Angles to AB, cutting "ich. 
Periphery of the leſſer Circle in F. Now thi 
is given BC (the Difference of the Diameter 
=09, with the Segment EF = 5. Required! 
Diameters. AB, AC of the ſaid Circles? 


wy Anſwer 
Atfwer. AB is = go and AC is = 4k o d. 
39. Two Companions have got a Parcel 
Euineas; ſays N to B, if you will give me 42. 
of . your Guineas I ſhall have as many as Fat 
will have Jeſt. Nay, replies B, if you uf'®) 3 


give me one of your Guineas, I ſhall have tuſſer 9) _ 


as many as you will have left. Hou mi ut if | 
Guineas bad each of them? (bole S 
„ c hd, y 


Arithmetical Problems ut 


eter i dnfwer. A had 3, and B 7. 
mel 


1 


W t 


40. A certain Perſon bought two Hor/es,, 
vith the Trappings, which coft 100 Pounds; 
neo bich. Trappings if laid on the firft Horſe 4, 
tb the Horſes will be of equal Value: But if 

* 


ede will be double the Value of the firſt... 


eterlhbe /aid Trappings be laid on the other _ 
nuch did the ſaid Horſes coſt. 


Arfmer. The firſt coſt 200, and the ſecond 300. 


41. 4 Vintner bas two ſorts of Wine, via. 
and B; which if mix d in equal Parts, a 
laggon of mix'd will coft 15 Pence; but if 
hey be mix d in a ſeſqui- alter P 


oport ion, As. 
ou ſbould take 2 Flagons of A as often as 
wu take 3 of B, a Flaggon will caſt 14. Pence. 
Required the Price of each Wine ſingiy © 


— A Flaggon of A is worth 20 d. and of 3 


ce / | 8 3 
„% J 42. A Son asked his Father how old he was ; 
1s is Father anſwered him thus.. If you take a= 
u ua 5 from my Tears, and divide the Remain- 
truer by 8, the Quotient will be} of your Ages © 
ut you add 2 to your Age, and multiply the 
\ bole by 3, aud then ſubtrat# 7 from the Pro- 
ud, you will haus the Number of the Tears of 
my 


« 904 Avithmetical Problems 2 | 
my Age. What was the Age of the Far. M 


| lid 2. 

aud the Son. 25 
Anſwer. The Father 53, and the Son. 13. - = 
ung NA 


43. To find out two Numbers, to the $1 
. whereof if you add 6, the whole ſball be di Aer. 
Vie the greater; and if you ſubtra# 2 fr 

their Difference, the Remainder will be. l. 


of the leaſt. 


Anſwer. The Numbers are 14 and 8. 


47. 4 


| reVIEU 
e Num 
attle r 


44. To find two Numbers, the Prod, 
whereof is 240, and the Triple of the grealf 
divided by the Jeſs is 5. 


Anſwer. The Numbers are 20 and 12 


45. Two Men have a Mind to purchaſi 
_ Houſe rated at 1200 Pounds; ſays A to B, 
yon give me +} of your Money, I can purch 
 #he Flouſe alone; but ſays B to A if you u 
give me + of yours, I ſball be able to purchi 
the N Hou much Money bad each 
tbeme ö 


Anſwer. A had $907: and B Co 


e triple 

n; an 

8 ä 7 Ho huble ti 
46 Some young Men and Maids lad 


' Reckoning of 37 Crowns to pay for a Tre Arſrer. 
and this was their Conditions, that ev © 


701 
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me Man ſbould pay 3 Crowns, and every 

id 2 Now if there bad been as many 

ung Men as there were Maids obſerving the 

ne Conditions, the Reckoning would have 

me to 4 Crowns leſs than it did. How mauy 
ung Men and Maids were 3here ? 


Anſwer. There were 7 1; Men, and 6 1 Maids. 


e 0 47. A Genera) who had fought a Battle, up- 
reviewing his Army, whoſe Foot was thrice 
x: Number of his Horſe, finds that before the 
attle 5%. —— 120 of his Foot had deſerted, 
$4 of his Horſe 28 ＋ 120, beſides 4 of bis 
bole Army were ſent into Garriſuus (reckoning 
be fick and wounded) and i of his Army re- 
nd; the reſt, who were wanting, being ei- 
er lain or taken Priſoners; now if you add - * 
ooo to the Number of the lain, the Sum will 
+ equal to half the Foot he had at the Begin» 
Bug. What were the Numbers of each? 


Þ 4r{wer.39,000 Foot, and 10,000 Horſe. 


48. To divide 100 twice into two Parts, /d 
bat the major Part of the firſt Diviſion may 
e triple the minor Fart of the ſecond Divi- 
n; and the major Part of the ſecond may be 
"ble the minor Part of the firſt. 


Arſirer. The Parts are 60, 40, and 80, 22» 


49. To 


9 Arinbmerica/ Problems ſolv'd. 


49. To divide 30 twice into two Parts, | 
bat the major Part of the firſt Diviſion, wit 
| the minor of the ſecond may be 33; and th 
Sum of the minor Parts ſubtra#ed from thi 
Sum of the major, may leave 14 remaining. 


Anſwer. The Parts are 20, 10, and 17, 13. 


5o. A Man, his Wife, and his Sons As 
make up 96 Nears, ſo that the Husbang's and}, 
Son's Tears together make the Wife's + 15 
but the Wife's and the Sous make the Hus 
band's + 2. What was the Age of each? 


Anuſwer. The Husband 47 Years, the Wife 40 & and 
tze Son 3 2. 5 


5 5 . Three Merchants from three differe or diag 
Pairs met together at an Inn, where they reo 
kin up their Gains, and find them the Sun 
7280 Crowns. Moreover, if you add the Gai 
- of the firſt and ſecond, and ſubtra® the Gain 
: o the third from the Sum, there remains th 
Cain of the firſt + $2 Crowns; but if you ad; 
. the Gain of the fecoud and third, and from 
the Sum ſubtrat the Gain of the firſt, there | 
remains the Lein of the third — 43 Crowns 55. 


Nn bat was the Gain of each © be giv, 
rom 1 
Anſwer. The Gains were 316, 273, and 1 9i Crowns th at” 5 

8 Itbe Di 


52. WMreſ bers. 


m —_ 
A — pu 


Aritbmetical Provieins' Poa. 
61 Fo Three Perſim ins, A X. B, C, oe 4 viftain 
455 Money, ſo bat A and B together ow 


mY owns; B and C 280, and A and Ve? 
Joo. What did each of them owe © + 


* Anſwer. A owed 180. B 50, and C 240. 1 


$3. To find three Numbers, ſo that #he--firſt 

nd __ of the Remainger,, tbe ſecond and + 
f the Remainder, and the third and + 7 ths 
| nander, may always make 34. | 


2 Anſwer. The Numbers are 10, 22, and 26. 


4. Let a Square be divided into 0 ſmall 
and Sruares * e are to find and diſpoſe the 9 Di- 
gits through the ſeveral ſmall. 4veas, fo that 
the Sum of every "three, taken either laterally 
vr diagonally may be always 15. | 


e 

0 m — 

* 12465 4] 

41h ; p— |—- he gt , 
they . | 3 :þ | 
4 ' 0 A TN of end, 9 | 
ws q , as. * 8 [ 0 


ere 


15 5: {Theorem}: Lot any — whatſoever : 
Ie given, if you ſubtrai# every leſs Number 


* 3 8 


rom that which, 1 the Be Fe greateſt - Jay, 


that tbe Sum of th ferences is equal 10 
oe Di iffereues 9 7. the ay and 11 Nam- 
41 rs. 


0 1 36. 75 


" of Arithmetical Problems folv'd.. 
36. To find a Number, which being multi 
plied by 6, and the Produd ſubtradied fra 
the Square of the Number to be foung, the Re 
mainder will be 280. p 


umbe! 
t 


Anſwer 


Anſwer. The Number is 20. p 
$7. Th' find a Number, which being multi E. 1 


plied hy 8, and the Product added to the Squar 
26 the Number to be found, the Sum will þ 
o. a : oO Hl 


Anſwer. The Number is 22 


88. To divide 140 into two Parts, fo i,. 
the Produ of thoſe Parts may equal thi. .. 
\ Square of 56, that is 313. 


The Parts are 112 and 28. 


$9. Let 969 Soldiers be drawn up into a An,wer 
oblong Battle, ſo that the Difference of the grei 
ter and leſs Sides is 40. Required the Num 
ber of the Soldiers in each Rant, in Lengil 
and Breadth. _........ 


EE... Anſwer. The Sides are 57 and 17. 


* 


62. 
quare” 
reads, 
7 the 
Lequire 


| © bo. Again, Let 480 Soldiers be drawn i 
into an oblong Battle, ſo that the Sum of thi. 
greater and leſs Sides is 52. N l 

1 bs. = : 9 amn 


Arithmetical Problems 56% , 3g © 


umber of the Soldiers of each Rank in 
1th aud Breautb -——- | 


Anſwer. The Sides are 4 and 12. | 


ulti 
70 0 


R. 


61. In the Square ABCD, is given the Diſ- 
rence of the Diagonal and the Side, thas is 
REC = 6. Required the Sid of the Square ñ 


alt 


2 al 4n,wer. The Side is 14.482, 


a ORR TEEN b 
— 62. Ye Refangle E K is added to the 


Pyrare DF {being of the ſame Height ) u hον 
Ereadth EE is given = 2, and alſo the Area 
the whole componnd Rectangle D K, = 60 
Lequired ihe Side of the Square ? 


1 1 Gn. 
'th SEES Bt L =, 139 Ka | 
er 2:4k ed \ © LZ Ne fuſed 


N 5 V KE 2 — 1. — | 101 2 
| * latter 
| equal... 


Anſwe 


p 66. 
: that A 


58 "6 | 1 
4 1 ' i 5 TY N41 
"I. — 50 E 
vide t 


: PL. c: 2 "8 under - 
Mnſwer. The Side is 8 angle u 


63. A Man buys ſome Ells of Cloth for- 50 e's 
Crowns ; and finds that if be had 4 Ells mort 
be had then bought every Ell 2 Growns-cheaper 
How many Els did he buy ? 


* Anſwer. He bought 10 EH: 1 4 


* 4 
. —— , 


. * ou 1 Anſwe 

64. A Set of boon Conipanions ning at alli © 
Ton, the Reckoning in all came to 175 Shief 65. 

lings But before the Bill was paid off, two off ABCT 

them flunk away, and then the Club of thoſiÞ Bread 

that remain'd came to 10 Shillings a Man mort) B $919, 

How many were there in Company? paralle 


Anſwer. There were . — +4 


65. To divide the Number 21 into two parts, 
ſo that if the greater be divided by the leſs; 
ana 


Ait bn Problems ad. 101 
and again tbe 7 i by tbe greater and then the 
firſt Quotient being multiply d by 4, and tbe 
latter by 25, the Numbers produced may be 


gu. 


Anſwer. The Parts are 15 and 6. 


66. Let the Line AB be divided in C, /0 
that A C may be 8, and C D 6: We are to di- 
vide the ſame A B in D, fo that the Refangle 
under AD and DC may bs equal to the Regt. 
angle under A and C B, or to the Product 
from 8 and 6, which is 48. Required the Seg- 


nent CD?. | 


ber ane . 
8 6 
1 EC HS. "08 


Anſwer. The Segment CD is , 

4 67. Let there be a Refangular Garden, 

' JF ABCD, the Length of which AB is thrice the 
of Breadth AD ; and reckoning 18 Perabes from 
1B towards A, that is BE, and reckoning EF 
parallel to AD, let the Area of the remaining 
Rectangle ED be given = 120 ſquare Perches, ._ 
What was the Length and Breadth of the ſaid 
Garden & | 


"FOO | 1 1 Anſwer: 


3 nue Prob ens 2 2 


T sd La 
en, The leczyb b So. ad) preadthis Ste. „ 4772 


68. Let 600 Soldiers be 4 4 into an ob — 
long Battle Which the Colonel willing to make. ? ' 
broader, finds that if be takes-away: 10 Rank 
from the Length, be fball- angmeot Ie Breadtb 
with two Rauks.. What was the Number 9 / 
bis Soldiers tbrough every Rank in Length and, 
Breadth ? 


Anſwer, The Length is = 60, ind Breadthis = 10. 


69. A Man buys 4 Horſe, which he ſells 4 
gain for. 56 Crowns, and gains as many Crowns 
in 100 as the Hor/e coft bin. Hou much did 
he give for the Horſes 


Anſwer. He = 40 Crowns.. 


133 A. 


Aver. 


70. A certain Linen-Draper . 2200 IV! 
of Linen for 22 6 o Crowns,. one finer, the ot her J, 1 


coarſer An the ffueſt coſt as. many: 
Crowns as he had mg * And alſo 28 Ells of = F 


the coar/eſt at ſuch a Price, that 8 Ells coft as 2 * 
many. 


72. C 


Hrithmetical Problems Je. 10 

many. Crowns: as one Ell of the fineſt. Hemm 

any Elis of: the fine Linen did: be we and: 
Iubat Price did he give for them both &' 


En of the ſineſt, at 4 Crowns per Ell, the 
116 coſt half a Crown per Ell. 


71. In 4 certain refangular Garden, the 
Length of which AB, is 22 Perches, and the: 
BBreadth AD: is, 10, the Walk DG is to be 
F 1 wade, in:a Situation parallel to the — the. 

1 igure, fo that: the Area of the ſaid Malt or 
Promo DG way be equal to the remaining 
vn * le. FC, or that tbe Gnomon DG may be 

| the while Figure ABCD propos C. 
nt k 1 7 tbe Breadth 7 the Ca Gnomes 3 


s. 


©. 


yp Aver. The Breadth is = 3.917. 
e 72. Of three proportional Numbers there is 
e midale Term given, = 12, and the Dig. 
*. nce of the A. 10. Ran be 
E 


22 


J 


ai 


. ö 72 c . 4 5 — r , | pr Th a * 4 3 Pg ; 
* 204 Arithmetital Problems fOlv'@.. 

2 i | i » 
|, Anſwer. The Extremes are g and 1. 


73. Of three ona Numbers there i 
given the Sum of the firſt and ſecond, = 10 
and the Difference of the ſecond ant third 
24 Required the ſeveral Numbers. 


© > Anſwer: The Numbers are 2. 8, 33 


177. 
ru a 


| «> * , f 1 | 1 B. 
4. Of four proportional Numbers there i. 


given the third = 12, alſo the Sum of the fir) 
and ſecond= 8; beſide the ſecond Number bf 
ing ſubtracted from its Square, the Remai 4 
der is to he the. fourth. Required the fai. 
Numbers. 3% | 


Anſwer. 3, 5, 12, 20. 3:5::12:20; 


75. Of four Numbers in continu d Propori 
en there is given tbe Sum of the Means = 2 
-# likewiſe the _— of the Extremes = 5 
Required the ſaid Numbers {ſuppoſing tbat th 

Fel is the leaft of all?) TT: > 


Anſwer. The Numbers are 2: 6::18: 54. 
76. Two Country-women A and B, ca 
100 Eggs together to Market; and in the Sa 
of' them. one took as much Money as the other 
but A (who had the largeſt and conſequent! 
the beft Eggs )* ſays to B, had 1 carry d as.ma 
u Eggs as you, 1 ſbould have had 18 ”% 


/ 


rOWNs 
ind at 


Anſwer 
5. Ells at 


* * 13 ö 8 4 
 Arithmetigal Problems /olvd. o 
v : N X * # % * bl 1 „ N 1 . ö 


„ben; B replies, if I had brought as; many: 


185. 48. pon, I ſbould have had but 8 Penca 


Ir them. How many Eggs had each? _ \' 
d.: Anſwer. A had 60, and B. had 40. 5 <a 0. ab 


77. Two Country-men A and B ſen their 
rn at different Prices: A. ſells 20: Buſbels; 
n B received for one Buſbel as many Crowns: 
ho ſold Buſbels.: A perceives. that if he bad 
Wild 45. nany Buſbels as. B received: Crowns, he 
hould then have received 2.52.Crowns; hut both WM 
wether received 176 Crowns.. ers 
P did B ſall, and what Price bad A4. 


Lea l fold & baden, and: A. had'7 C“, 


78. Two Merchants ſell ar Br of Cb: 


orti 
e firſt ſells. 1 Eli for: as many Crowns as is 


of the: Number of Ells that the ſecond had; 
nd the: ſecond: ſells 1 Ell for as many Crowns: 
1 15-3 15 the Number of the Elis that the ferſi: 
ads. The Sale being over, they had taken 48 
Crows in all. How many Ells did each ſelh,, 
nd at what Price? 


Anſwer. A ſold 6 Ells at 3 Crowns ger Ell, and B fol 
Els at 2 Crowns per Ell. | ot 


4 w 3 


79. Nur 


10% Avithmetical Problems foh/d. 
17 9. Two Merchants have a Parcel of Silk ve 


| the firſt 40 Ells, the ſecond go, The firſt ſills 
for a Hack ; of an £1 neſted hy the ſecond i &. 
When the Sale was over, they had taken betweenfling. 

| them 42 Crowns. How many Ells did each au 
em ſell for a Crown ? ax a 


Anſwer. A fold 3 z and B 3Ells. - * 


| Bo. To find a Number, 10 the Quadruple « 
| which if you add 91, the Whole ſball be to thy 
| Square of the Number ſought, as three 10 4. 
| Anſwer, The Number is 14+, | ade 
81. To find. a Number, from the Double | 
which if you ſubtra 12, the Square ; th 
Remainder — 1, will be nine times the Nut 
Der ſought. | 


- Anſwer. The Number is 11. 


82 To dividethe Number. 19 into two Parti 
fo that the Sum of the Squares of the Part 
will be 193. * SEED 


Anſwer. The Parts are 12 and 7, 
83. To divide 7 into two Parts, ſe that thi 
.. Difference of the Squares, which are mail 


from the triple of the leſs Part, aud the doubl: 
of the greater may be 17. 


Anſn 


th, 
ls 
id 4 
een 


9 0 


n for the Black. How many Ells of each 


Arithmetical Problems /olv'd. op © 
Anſwer. The greater Part 4, and the leſs 3. 


84. A Man buys a Piece of Linen, and by © 
ſelling it again, be gains. 12 Crowns = 28 
whats be bought it for: And finds by this 
Means, that he had gain'd as wich for 100 
rowns, as the Linen coſt him. What Prices 
vas the Linen bought and ſold at © 


Anſwer. It coſt 30 Shillings, and (old it for 39. 


85. A Man buys 18 Ells of Cloth of diffe- 
ent Sorts and Colour, ſuppoſe Red and Black; 
what he bought of each coſt 40 Crowns: And 
be pays for every Ell of Red Cloth 1 Crown more 


os did he buy. 


Anſwer. % of Red, and 10 of Black. 


86. A Man buys 123 Pounds of Pepper. and 
s many of Ginger; and — 4 Crown 
e Pound of Ginger mere than of Pepper. So 
bat the whole Price 4 the Pepper came to 6 
rowns more than the Price of the Ginger. How 
ny Pounds of each did he buy for a Crown © 


Anſwer. 4 Pounds of Pepper, and 5 of Ginger. 


$7. A Man buys 8 Pounds. Pepper, and 
36 Pounds of Saffron, ſo that for 8 _— 


| 


— 


iss Avithmetical Problems l & 


ad 14 Pounds of Pry per bre than Be bas i 
Saffron jor 26 8 and what hz laid out 
dunted ro 188 Crowns. How many Pouns | 
Pepper bad he * 8 t and how many 
Me for 26 | 


>: Anſwer. 20 Pounds of Pepper, and 8 of Saffron. 


88. A and B between them owe 1 74 Pound 
A pays 8 Pounds a Day, and B pays the fir 
Day 1 Pound, the ſecond 2, the third 3, an 

So on. In hau many Days will they clear ti 
Debt, aua how much did each of them owe? 


| — Anſwer. The Debt will be paid in 12 Days, in wi 
| 
| 


Time A pays 96, and B 78 Pounds. 


92. 
ume 7. 
he oth! 


: 8 A certain Man intends to travel as n 
| 1% Days as he bas Crowns : I. bappens that 
very following Day of his Journey he had ©;. 
| many Crowns as he bad the Day before, be/ill 

tuo Crowns over anl above; aud when he oa 

to his Journey End, he finds be had in all 

Crowne. How many —_— bad be at Fe rf 


aber. 10 00 5 Crowns, , 


93. - 


ravels | 
les, 4 


A certain Traveler goes 8 Miles a Di won 


17. Days after another follous him, who tt 77 75 
Day travels 4 Miles, the ſecond S, rig TD, 
bird's, and ſo un, gaining u Mile & ” 


+ * Jaime will he overtake the ſormer ? 
An 


Arithmitical Problems ſolv'd. © 19 


- peer. In 14.578884 Days. 
4 


or. Two Travelers ſet om at the ſame Time 
rom two Cities, the one A, and the other 
om B, which are 70 Miles Diftant from one 
Fot her; one of them goes 6 Miles every Day, 
Vid the other 2 Miles the firſt Day, 2 and an 
2b the ſacond, three the third, and ſo on, ad- 
Wing half a Mile to every Day's Journey. 
bat Time will they meet with ous another? 


Anſwer. In 7.30891. 


92. Again, Two Travelers ſet out at the 
ame Time from two Cities, the one from A and 
Ve other from B, which are 120 Miles diſtaut 
Vom oue another; the firfl goes 5 Miles a Day, 
% Ed the other 3 Miles leſs than the Number of Wl 
Days iu which they meet. When will they meet ® 


Anſwer. In 10 Days. 


93. A Poſt ſets from A towards B, who 
ravels 8 Miles a Day + After be had gone 27 
Wiles, another ſets out from B to meet bim, who 

Fes every Day x3 of the whole Journey or Di- 
D Fance of the Places A and B, and meets the © 
b0 | rſt Poſt after ſo many Days as is 28 of the - 
8% — Os ance. Required the Diſtance of A 

1. | 


| Y | 
1 . K Anſwer, 


- 
— 


110 Arithmetica) Problems lv d. 


Anſwer. The Diſtance is 18 Miles. 


dd. Two Merchant: A aud B go Partners, 
 Bbrings 420 Crowns, and A receives ont-of bis 

| Grains 52 Crowns, aud the Sum of both their 
Shares of Stock and Gaius, is $54 Crowns. 
How much did A bring, aud bow much did B 
receive out of the Gaius? 


Anſwer. A brought 70,-andB gein'd 312 Crowns. 


95. A Son asks his Father how old he was, 
his Father replies thus; if you take 4. from my 
Age, the Remainder will be thrice the Number 
of your Years: But if you take 1 from your 
Age, half the Remainder will be the Square 
Root of my Age. Required the Age of Fathet 
and Son. | 


Anſwer, The Father 49, and the Son 15. 


| 96. To find two Numbers, the Sum of 25 50, 
Squares may be 317, and the Produ, if they 
be multiply d by one another, 154. 


Anſwer. The Numbers are 14 and 41. 


multi; 


Anſn 


TOC 


97.9 


Ari thmetical Problems ge- 111 ; 


97. To find two Numbers, the Product of 
which may be 108, and the Difference of the 
rs, Sauares 63. b 


Anſwer. The Numbers ate 1t and g: 


98. Two Farmers /ell two ſorts of Corn : A 
ſells 6 Buſbels; B receives in all, for his, 20 
Crowns Now ſays B to A, 1 we add the 
Number of my Buſhels to the Number of your 
I Crowns, the Sum will be 28, Says A to B, and 
4 if 1 add the Square of my Crowns to the ſquare i 
"Jy your Buſbels, the ſum will be 424. How WM 
lber many Buſbels did B ſell, and how many Crowns 
your iid A: receive? | 


Anſwer, B ſold 18 Buſhels, and A received 10 Crowns. 


99. To find two Numbers, the firft of which 
+ 2, multiply'd into the ſecond — 3, may pro- 
duce 110; and on the contrary the firſt — 3, 
20% multiply d by the ſecond + a, may produce 80. 


they 
Anſwer. The firſt is 8, and the ſecond 14. 


100. If the Sun moves every Day one De- 
IJ gree, and the Moon 13 Degrees; and. at a 
„ To. * certaiu 


| 1 1 Arinbmerical Problems led. 
certain Time the Sun be at the Beginning of 
Cancer, and iu three Days 3 the Moon infl Fi 
the Beginning of Aries: The- Place of theinfl 
net following Conjuntion is demanded. | 


© inſwer. to Degrees and I of Cancer. For 
IZ XIX DO + I3XIX3 120g 
— — — 2 — or oo from Ari 
inn ow PWXED 12 D. 
eo Degrees; ſo. will come out 104 of Cancer. 


PART 


Printe. 


4 ru: 2 
FOURTH, PART 
BEING A 


MATHEMATICAL: . 


MISCELLANY: 


I. Sundry RULES to form. a. plealing 
ENIGMA; and a proper Mathematical Problem, 
* Examples. Alſo to know the fixed Stars and 
P anets. 6 ' 


II. The Doctrine of ECLIPSE S, and 
how to obſerve them; with a TAB LEH of all the 


viſible ECLIPSES thatwill be in theſe Parts bes 
fore 1760. | | 


III. A new and eafy Method to calculate the 


Motions of the PLANETS for any Time paſt or 
to come. 


IV. A Diſcourſe concerning PE ND U- 
LU Ms, the Divifion and Equation of TIME, 
and EASTER in particular: With ſome few 
PARADOXES left unanſwered... 


DUBLIN: 


Printed by and for S FULLER.'-at the Globe and 
| &ales in Meath Street, MDCC XXXVI. 
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MarkEMATICAL MiscELLANY, Oc. 


im ſpe 

I | ans, or 

& T Otwithſtandirig T have already endeavoured! to ſeduced 
| X +anſwer what ener the. Title may have 
14 raiſed im the Mind of the curious Reader; 

| yer to render this little Manual ſtill more acceptable, 


in Nur 
fourth 
ng on £ 
all fu bjoin a. Fourth Party contsining ſome ne- Fhey ou 
ceſſary Rules, concerning the Formation of a plea- 
ſing and diverting ma, and. Arithmetical Alien, 

wich Examples of dach: Alſo: hau to ohſerve the 


ot in t 
E- 


ns A 

reature 
c/ipſes, and to know. the. fixed Stars; with ſome memo: onfine- ; 
Fable Obſerxvations concerning ue and the Equation in bei 
thereof, Eaifer, and Ship's Diſtance at Sea, c, ard they 

Seeing Hig mas have of old been the Diverſion of Theſe 
Princes, and Engertainment at Feaſts, and af late te fete an 
vived among our annual Writers of Diaries, it; will them; 
not be amiſs, for the Information of their. ingenious; e Diarie 
Aſſiſtants. and Contributors, to exhibit. ſome- proper Pey are 
Rules for their Compoſition generally allowed) of: pon; fo 
An, Snign.a, is then an ingenious and beautiful ob- to ank 

ſcuring the plaineſt Things; which, when diſcovered, e have. 
ſtrikes the Soul with Admiration; while we pleaſing fÞſerrimp 
ly wonder, to ſee how it was poſſtble to lay; as itÞ's ſtill e 
were, a Veil before the Sun: It is an artificial Repre-Fting o 
ſenting a Subje& under the Shape of another. with ſoſing. th 
mach Cunning, that hides. a Thingachile it. diſcorers ung, 
it. and perſuades us it is ſomething elſe than what it 
is really deſign'd for: ; f 


+ The Gr Title lud only the theee Parts aforegoing gre 
ka y Jul 4 


Rules ſor Anigmas. 1g, N 
Firſt, That they propoſe all their. Digmat on Sub- 
«ts generally known. J | FB; 
S:condly, That they aſcribe to no Subject a Property 
or Quality incoherent to, or inconſiſtent with it. as 
or Example: In an ug u pon How, it would be 
ery ablurd to ſay, it diſcolouts all the Surface of the. 
Nea. or defies the Fury of Aneen Flames. he 
Thirdly, That they prapoſe not particular Qualities: 
or general. For tho* by Synecdoche we ſay Nin A- 
uw — quiz abet babes: dentes; yet it would be very 
mproper in an Ahigme:upon à Blackamorey to make 
im ſpeak in general Terms mn white a Down- of; . 
pant, or falling Snowy Another Caution which may be 
IJeduced to this Rule is, That. they propoſe: nov cer: 
Nin Numbers for uncertain. 
er z Fourthly, That they ha ve a Regard do Time, In treats. 
ble, Ing on Subjects which have been, but now are not: 
hey. ought always to ſpeak: ja the Pyeterimperfect Tenſe, 
Pot in the Pre ſens As were | to write an Mus on 
405 Ark. twould be ridiculous I ſhould: (ay, all: 
reatures living are within its Womb. This would | 
. Fon fine- the Aniwerer's Thoughts entirely to Things. WM 
w.in being To this Rule may alſo be added the Re- | 
ard they ought to have to Pfrce. WS. 
| Theſe are Maxims: ſo plain and common, that it- 
ere an Abſurdity, one would think. ro violate any 
them; and yet twere to bo wiſhed ſome ig i in 
ſhe Diaries would be | tied down ro them: henever - 
Hey ace violated; *ris. certain the Reader is impos d 
pon; for in folving an AAigma, until we can bring 
to anfwer in every Particular. we cannot ſu ppo 
e have found: the Solution. If there fore the pro- 
„ oſer-impoſes a Falſity upon us, tho' never ſo ſmall, 
it is ſtill en Objection to our Anſwer, and we go on 
Fating our Brains in endeavouring to apply to ſome- 
ing. that which. perhaps is not applicable to any. 
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Rules for Ænigmas. 
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Example I. 


HE charming Phillis once was wend'rous fair; 
Each Youth's Delight, her Parents only Care, 
Admir'd and loved by. all the neighb'ring Swains, 


And own'd the lovelieſt Nymph that grac'd the Plains 


Grant ſhe Jov'd; of mean and low Degree, 

A Servant in her. Father s Family. f 

Her Parents knew how ſhe her love had plae'd, - 

Yet blam'd her not, becauſe they ſaw *twas chaſt 3. 

One Hour to-her each Morn they freely grant, 

For private Converſe with her dear Orant. 

UnskilFd in Language he her Heart beguiles; 

With amorous Looks, and with-obliging Smiles; 

All ſhapes he wore, yet ne'er by her was ſeen 

Without a beauteous Face and lovely Mien. 
When thus he had her youthful Heart betray d, 

A foul Diſtemper ſeiz'd the blooming Maid; 

Long time a burning Fever-rag'd within, 

And riſing Puſtules ſpoil'd her lovely Skin. 
While thus ſhe lay, th' — — Mother near, 

O give me leave once more to ſee my dear! 

My dear Orant-! She ſaid, twill eaſe my Pain, 

If I can once behold Orant again: 

Why muſt now in-vyain with Tears implore - 

That Favour which was ne'er deny'd before? 


Her Mother cry'd, my Child, take no Offence, 1 


Your Suit is now of dang'rous Conſequence. 
I can't permit you once to ſee your Love. 
Till Time ſhall this Diſorder quite remove. 
At length perceiving ſhe was left alone; 
And her Deſire, as yet, fulfill'd by none, 
UP ſtarts th* impatient Maid without Delay, 
And to Orant's Apartment found the Way; 
She found the Object of her Paſſion too, 


And cry'd, What ſays be to bis. Phillis now ? 
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Tou're foul, you're monſtrous grown (ſaid he) therefore 
Henceforth I'll fee that loathſom Face no more. 3 

Impatient of the Wrong, ſhe turn'd aſide, | 
And inatch'd a Digger, which. by Chance ſhe ſpy d. 
Then, half diſtracted, to the Scorner flew, 

And at his Breaſt the pointed Weapon threw.: 
I'll make thee feel, ungrateful Wretch; (he ſaid, 
The juſt Reſentment of an injur'd Maid. 

Pierc'd thro' and thro', he fell upon the Ground, 

While ſhe without Remorſe. purſu'd the Wound: 


Wich unrelenting Rage ſhe trampled o'er: 


2 
* 


His Body, which with utmoſt Rage ſhe rore: 
And ſtrow'd his mangled Limbs upon the Floor. 
Ladies, no doubt thr ſeems a: monſtrous Tale, 
But if I ſhould the Myſtery reveal, 
Ton lt own at laſt the Story may be true: 
And has been acted o'er by ſame. of you«. 


Anſwer. 4 Lach bebolding ber Face in Looking-Glaſs,, 
ter the Small- Pox. 


Example II. 5 
Rom Shrubs and from Frees, and vaſt Caverns be 


low. 

nd the Sweat of Mens Bodies, our Beings we owe! 
ut we're odd kind of Beings, and ftrange Pranks 

have play'd, | 
Ime we have delighted, and ſome made afraid 
two of us meet; Sir, nay. if we be three, 
Things topfie-turvey we turn preſently : 
ut then if our Number-increas'd is to four, 
e ſet all Things to rights, Sir, as they were be fore; 
do Hands ever had we, or Colour e'er ſaw, 
lor ever us'd Croyon or Pencil. ta draw: 


Vet: 


% 
" 
- 
bo 


* 


178 RULES for Ænigmas. 
Yet we paint with ſuch delicate Colour and Shade; 
- And in ſuch true Proportion our Figures are made, 


That we challenge Fan Dike and the fam'd Angelo, 
Such excellent Pieces, as ours are, to ſhow. 


Anſwer. By the Help of Teleſcope Glaſſes may be rep 


ſented in a darkned Room (as T have often my ſelf er 
perienced) the moſt lovely and charming Colour 
Proportions and Diſtances of all ourward Object 


vaſtly ſurpaſſing all that ever the moſt celebrat: 
Painters could perform. A clear Account of th 
moſt wonderful and glorious Experiment. I ih: 
here give you from the beſt Authors, and from m 
own Experience. | | | | 
Procure a good Convex or Plano-Convex Glaſs; 0 


there is none hardly to be preferred before it; the 
: being ſeveral Inconveniences in Glaſſes, that draw 
bove or under that Diſtance; ; 
Make choice of 2 Room that hath gota North Wi 


it be well darkned, ſo that no Fight can come in. 
at the Hole where your Glaſs is to be placed: The 
make a Hole in che Shutter of the- North Window, 
bout an Inch (or very little more) in Diameter. 
leave open the Caſement, if there be one; for the 


ſome ſmall Facks or Nails to the Shutter. and att 
Diſtance your Glaſs draws, hang up a white Sheet; ( 


Nails: Then will, whatever js without the Hole, a 


exquiſite Exactneſs, as far ſurpaſſes the utmoſt Skill 
any Painter to expreſs. For if: the Sun ſhine brie! 
ly on the Objects, you will have the Colour of 
things there in their natural Paint, and ſuch an 


if you take the object Glaſs of a Seven - Foot Teleſcop 


dow (tho an Eat or eſt may do pretty well) and |: 
Welt Sigh 


muſt be no Glaſs beyond the- Hole: then faſten ti 
Glaſs with its Center, in the Center of the Hole, | 


which is all one, move the Sheet to and fro ti 
you find the outer Objects are repreſented on it ve! 
diſtinctly) then faſten the Sheet to the Cieling wit 


oppoſite to it, be repreſented on that Sheet, with ſu: 
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nirable Proportion oi Light and Shadow, as is im- 

deFhoſlible ro be imitated by Art; and I never ſaw any 

e, thing that comes ſo near this natural Landskip : But 
f che Sun do not ſhine the Colours will be hardly 
ihblez and you. muſt :by all means avoid the Sun's 


_ near the Hole, for then all things will be con- 
uled. 


pre And here you have not only the Repreſentatiom ot 
f expurward Objects. but their very Motion allo, expreſſed 
ourn your white Cloth: If the Wind move the Trees, 
jechflants or Flowers without. you have it within on your 
rateÞlively Picture; and nothing can be more pleaſant, 

thißtan to ſee how the Colours of the moving Parts 


(halhi!l change as they do without, by their being in va- 
rr mFious Policions obverted to, or ſhaded from the Light. 
he Motion of any Birds, Flies, or other Inſects, are 
3; offainted allo in the fame Perfection; and the exact 
ſcopgtineaments:-of any Perſon walking at a due Diſtance 
therſhithour the Glaſs, will be alto expreſſed to the Life; 
aw Jad all their Motions, Poſtures and Geftures. will as 
ainly appear on the Cloth, as they do to any one's 
Wichhe without. | | 
nd And nothing is wanting to render it one of the i- 
1. beſt Sights in the World, but that all things are invert- 
Th, and the wrong End upwards; to remedy which, take 
Ow. common Looking-Glals of twelve or fourteen Inches 
Tr, arfftuare, and hold jc under or near the Chin with an. a- 
te Angle to your Breaſt: For if you do ſo, and look 
wn into it, you will leeall things upon the Sheer 
Mverced in the Glaſs; and fo (in this Caſe) will be 
ſoted to their natural and erect Poſitions; and this 
Aexion allo from the Glaſs, gives it a Glaringneſs 
Tat is Very ſurpriſing, and makes it look lite ſome 
Yigical Proſpect; and the moving Images. like ſo 
Sny Spectrums or Phantaſms, And no doubt there 
many Perſons, that might eaſily be impoſed upon 
With ſuch a Scene; and would not be perluaded but 
Skill Nat it was downright Conjuration, 
briat 45 
* of 
an 
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| Thave (faith Mr. Harris) made uſe of this Experiment mi js me: 
- Convince ſome credulous Perſons that thoſe are abuſed and impoſelf] is fre 
upon, who ſee Faces in the Glaſſes of tome cheating vers 
Knaves amongſt us, who ſet up for cunning Men. and diſcover the B 
ers of ſtolen Goods. &c. an have ſatisfied them, that muc 
more may be done hy this and ſome other optica ! Experiment; 
And that without the Help of the Devil too, than by any of ih 
.clumſy Methods uſed by theſe Vermin. | 
It the Glals be placed in a Sphere, or Globe 0 

Wood (having an Hole as large as the Glals, bore 
'thro* it) which like the Eye of an Animal may be 
turned every Way, to receive the Rays coming from 
all Parts of the Objects, it will be of good Ad vantag 
to the Experiment. | 

Lou may with this Glaſs alſo (as well as with a Con 
cave one) make that little Machine called rhe Magic 
Lanthornz by Means ef which are repreſented on by | 
Wall in the datk, many Phantoms and terrible Appi 
ritions. which ate taken for the Effects of . Magick 
hy thoſe that are ignorant of the Secret. The The 
ry of this Lanthorn is fully explained by Mr, Aſolyne 
in his excellent Book called Dioper. Nuva. Prop. 56 py 
183. and the Machine at large deſcribed; to which lr 
fer my curious Reader, : | 
And thus is one Part of the Example explained. An 
wy 72 watts Ls more of rhe former Lines in the 
Words. | 


But we're odd kind of Being! and flrange Pranks have playa 
Some we have delighted ans ſome made afraid. 


By which is meant, thoſe glorious Repreſentatio 
of Objects ir a darkned Room, upon a white Clo 
(or Paper) as | have hefore deſcrihed; and the frigh b 
ful Apparitions made by the Magick Lanthorn ; 
now mentioned. As for the two firſt Lines. 


| in genic 
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An the Sweat of Mens Bodies, our Beings we owe; an inf 
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is meant the Materials with which Glaſs is made, which 
is from the Shrub called ui and Wood: Aſhes, and di- 
vers other Things, which, with Coals drawn out of 
the Bowels of che Earth, are melted; and is the hot- 


teſt Work in the World, in Blowing and Grinding, 
cauſing the Operators to ſweat in a plentiful Manner. 


133 ” > * 
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SECTION IL 


Some uſeful and neceſſary Hints for the pleaſing 
Co —_ of proper Arithmetical Nueſtions ; 
by Perſons of a good Mathematical Genius. 


I. HE moſt natural Method in anſwering the 


Queſtions, ſhould be a little regarded in the 
Compoſition. 
II. No Queſtion that can be anſwered two Ways 


ſhould be allow'd of, which will neceflarily lead ſome 


from the expected Anſwer. | 


naturally impoſlible, and void of Demonſtration 
ſhould be put for an Arithmetical Queſtion. | 


IV. No ambiguous or doubtful Words ſhould be 


_ but ſuch as are plain and eaſy to be under⸗ 
ſtood, 

V. We ſhould uſe the fame Terms of Art with the 
lateſt and beſt Authors; or at leaſt our Terms and 
Phraſes ſhould be ſo plain and eaſy, as that none ma 
be miſtaken or deceived by them: For I think it is 


much better and more improving. to invent ſomething 


ingenious than abſtruſe. Nor do J ſee any great Be- 
nefit or Difficulty in puzling Mankind, and racking 
their Brains; nor is it neceſſary when there is ſuch 
an infinite Variety in the Mathematicks of pleaſant 
and profitable e as All Kind of Learning 

19 
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_*- Shequickly turn'd, and down the Fields 


Alt every Turn ſhe gain'd of Ground 
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is difficult enough, eſpecially the Mathematical, to 
take up the ſhort Interyals of our Time, without be- 
ing made more tedious and laborious ; therefore we 
ſhould make it our chief Aim to facilitate and abridge 
_ 
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Example I. 


Wie fleecy Skies had cloath'd the Ground, 
_— With a white Mantle all around, 
Then with a Greyhound, ſnowy fair, 
In Milk-white Fields we cours'd a Hare; 
— in the Midſt of a Champain, 

'e ſet her up. away ſhe ran: . 
The Hound ( think) from her was then, 
Juſt thirty Lea ps (or three times ten) 
Oh! it was pleaſant for to ſee, | 2} 
How th' Hare did run ſo rimorouſly, 
But yer ſo very ſwift that J. 
Did think ſhe did not run, but fly: 
When th' Dog was almoſt at her Heels, 


She ran again, with full Career, 
And gain ſhe turn'd to th' Place ſhe were; 


- As many Yards as the Greyhound 

Could leap at thrice, and ſhe did make 

Iuſt fix (if I do not miſtake) 

Four times ſhe leapt for the Dogs three, 

But two of the Dog's Leaps agree 

With three of hers. Now pray declare, 
How many Leaps he took to catch the Hare: 
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Anſwer 


AST Winter when the Fields were cloath'dg 
And to the Milk-white Snow betroth'd, 

W hen Trees were cropt by froſty Weather, 

Their Buds and Leaves lay mixt together 

did in Capricorn appear, : 

And made ſhort ſtay in this our Hemiſpherez 

The Time, I very well remember 

Was in the Middle of December : 


A Knot of jovial Blades did meet, : 

And that our Mirth we might complete; 

Into the ſnowy Fields we went, 

To courſe the Hare was our In tent; 

We beat the Fields with wond'rous Care, 

At laſt we found a boxing Hare, 

Juſt in the Midſt of a Champain 
We ſet her up, away ſhe ran, | 
With nimble Foor, o'er. a large Plane. 1 
Don't wonder Þ aſe Mr. }atker's Verſe, 

When I this courſing Match rehearſe; 

For we had there the ſame Greyhound, 

And with him cours'd the Hare around 

I well obſery'd when we did find her, 

The Dog was thirty Leaps behind her. 

It pleas'd me ſo, methinks I ſee 

The frighted Hare run timorouſly : - 

The Dog being almoſt at her Heels, 

With Motion ſwift about ſhe wheels. > - 

With full Carreer away ſhe ran „ 
To th' Place where ſhe at firſt began; | 
Six Turns in all the Hare did make, 

Their Number you did not miſtake ; 

Proportion due I did compare, _ 

Between the Leaps o'th* Dog and Hare 

For her four Leaps the Dog made threg, 

TheSport was charming for to ſees, 
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Her Three, did two of his contain, 
So one in nine the Dog did gain; 
How many Leaps to catch the Hare 
The Dog did take, I ſhall declare, 
Four hundred and juſt thirty two. 
They were, and fo, good Sir, adieu. 


Example IT. 


| TR. Richard Wras made a Voyage to 2 
with Mr. Barton, Queen Elizaberb's Ambaſſa- 


or: And during his ſtay there, upon rhe 16th of Fuly, 
1594. for his Diverſion he made a. Trip to the Euxine 
ot Bach- S; his Relation of it is thus, The 16th of 
Fuly, accompanied with ſome other of our Nation, 
we went by Water. to the Black-$4; being 16 Miles 
from Conſtantinopie; the Sea being all the Way thither, 
Jirtle broader than the Thames: Both Sides of the Shore 
being beautified with fair and goodly Buildings: At 
the Mouth of this Boſphorus lieth a Rock ſome 80 
Yards from the Main Land, whereupon ſtandeth a 
white Marble Pillar, call'd Pompey's Pillar, the Shadow 
whereof was 22 Foot long, at 9 of the Clock in the 


Forenoon (which is all he ſays of it to our Purpoſe; 


leaving the Height of the Pillar undetermined.) Now 
the Latitude of the Place being found to be 41 Deg. 

: Min, it is required to find the Height of the Pil 
ar. | 


Anſwer. The Sun's Longitude Fuly: 16, Ame , at 
9 of the Clock in the Forenoon, is according to the 


Caroline Tables, 2 Deg. 47 Min. 31 Sec. in Leo. Thence, 
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1. To finl the Sun's Declination. ; 
ES: deg. min. ſec. 
As Radius or Sine oft. 90: oo: 00 
To the Sine of the Sun's Diſtance from | 
the next Equinoctial Point: $7 : 12: 29 
So is the Sine of the Sun's greateſt Dec. 23: 30: o 
To the Sine of the Sun's Declination at 


the Day and Hour aforeſaid. 19:35: 0 
2. To find the Sun's Height. | 
As the Radius or Sine of — 80: o 


To the Cotangent of the Pales Height 48 : 52 : ao 
So is the Sine of whe Sun's Diſtance fram 
the Hour of 6 viz. 45: o: o 
To the Tangent of an Arch, vis. — 38: 59: 
Which being ſubtracted from the 
Complement of the Sun's Declination, 


ſay, 

As the Cofine of the Arch found — 51: : 20 
To the Cofine of the remaining Arch 
of the Sun's Diſtance from the Pole — 58: 34 : 46 
So is the Sine of the Pole's Height — 41 : 08: 09 

To the Sine of the Sun's Height at | 

the Day and Hour aforeſaid. — —— 46 : 14 : 32 


3. To find the Height of the Pillar. 


As Cofine of the Sun's Height — 43: 45 : 28 
To the Length of the Shadow 23 Feet, | 
Sd is the Sine of the Sun's Height — 46 : 14: 32 

To the Height of the Pillar 24.0196 Feet, | 

The Operation of Logarithms is left to the Readef 
to perform at his Leiſure. 
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By what Means we may know the Stars in the. 


Heavens. 


* Y having the Picture or Repreſentation of 


the Coriſtellation by you, and knowing one 
or more Stars of the ſame Conſtellation, by. compa- 


ring the Scars in the Picture or Figure, and thoſe in 


N 


bbemerit; ſee what Conſtellation they are in; gu | 


the Heaven: And conſidering their Situation, Diſtan- 
ces and Magnitudes in the one, you may eaſily find out 
thoſe in the other. 

II. By the paſſing of ſome of the Planets, but eſpe- 


cially the Moon, thro' the Signs, or by ſome Eminent 


Stars. N 


iven, and then by a Quadrant 
find their Height in the Heavens, you may, with 
great Certainty and Eaſe find them out. 

IV. By their Riſing and Setting, when and on what 
Point of: the Compaſs; or by their Azimuth and Alti- 
tide; uſing only a Quadrant and a Compaſs. 

V. By ſome Inſtrument as the Hemiſphere, Globes, 


or-a Speaking-Tutor, who can point them out with 


Speed and Certainty. 
To diſtinguiſh Planets from fixed Stars, 
Planets rarely twinkle. Fupiter and Venus are bigger 


than fixed Stars, they ſhift their Places from a fixed 
Star conſiderably in a Week or two: Allo by an E- 


a 


III. By their coming to South; and if withal, you 
Have their Height 


Concer 
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ind Venus are of the firſt Magnitude, Mars of the ſes 
cond, Saturn and Mercury of the third: Saturn of a Lead 
Colour, Fupiter of a Silver, Mars of a Copper, Yenus- 
like gliſtening Silver, not far from the Sun, and Aercu- 
ry like Quick-filver, feldom viſible, and always near: 
the Sun. 
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Concerning Eclipſes, and how to obſerve them 
with Safety, Pleaſure. and Profit. 


EE _—— 


nel NA / Hen we conſider the Penetration and Contri-- 
pa- . vance neceſſary to lay the Foundation of A- 


in Iſtronomy, we cannot but admire its firſt Inventors, 
an- ſuch as Thales, Milefus, who is ſaid firſt to have pre- 
zur I dicted Eclipſes : His Scholar Anaximander, who found. 
out the Globous Figure of the Earth, the Equinocti- 
pe- al Points and Principles of Dyalling, and made the 
ent firſt Sphere or Image of the Heavens: And alſo Pytha- 
gor4s or his Scholars, to whom we owe the Diſcovery. 
ou {of the beſt Syſtem of the Planets. who were proba» 
nt Ibly aſſiſted by the chaldeant and Egyptians, among whom 
ith | (Foſepbus informs us) Abraham read Lectures of - Aſtronomy . 
and Arithmetick, which Sciences the Egyptians underflood no- 
jat thing ef, till Abraham brought em from Chaldea into E- 
ti-Jeypt, and from thence they paſſed ta the Greeks. See 
Antiq. Book x. Ch. 9. | 
es. | But the Aſtronomers of our Age have attained to. 
th [much greater Perfection in theſe Matters, eſpecially. 
in Eclipſes of the Sun, which are much more difficult 
than Lunar. The Eclipſe of the Moon-has the ſame Ap- 
earance to all Spectators at the ſame Inſtant: 
hereas that of the Sun may appear to one Part of 
I the Earth totally obſcured, ro another but in Part, on 
its North's Side, to a third on its South Side, and to a 
Fr. fourth not at all; and all this at the ſame Moment of 


1.1 Time. | 


Hence 
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- Hence it is, That the Lunar Beli pſes equally happens 
ing at the ſame Inſtant to that Hemiſphere to which 
the Moon 1s then viſible, may be reduced to any 
other Meridian by allowing the Time, belonging to 
the Difference of Meridians after the Calculation is 
ended: But an Eclipſe of the Sun muſt be calculated 
for every different Meridian, if you will have its true 
Appearance, which much encreaſeth. its Difficulty, and 
among other Things made the Antients to err ſo much, 
and fo often herein: Wherefore after the true Con- 
junctien is found, change the Time by the Tables in- 
to the Time proper to another Meridian, by allows 
ing its Difference, to which Time and Place find the 
Parallaxes, Cc. For the Parallax of the Moon differs 
in every Climate, on which the viſible Eclipſe of the 
Sun principally depends. R 
The Moon having only a precarious Light, is cover- 
ed with real Darkneſs, whenever the Earth robs it of 
the Sun-Beams. But the Sun, on the contrary, which 
is Luminous, or rather Light it ſelf, can never he real- 
ly darkned by the Moon's covering it, only in Ap- 
pearance to the Spectators under its Shade; it is not 
the Sun but the Earth thar is in Darkneſs. Hence it 
may more properly be termed an Eclipſe of the Earth 
than of the Sun; yet becauſe of Cuſtam, and the 
ſeeming Darknels over the Sun, I retain the common 
Phraſe of the Eclrpſe of the Sun. 

In general, there are more Eclipſes of the Sun than 
of the Moon, but Eclipſes of the Sun in any particu- 
lar Place are much fewer than of the Moon, becauſe 
the Moon's Shadow is leſs than the Earth's, and con- 
ſequently does not involve any given Place of the 
Earth ſo oft as the Earth's Shadow does ſome Part of 
the Moon. The Moon oftner takes away the whole 
Sun from the Earth, than the Earth takes away the 


- Whole Sun from the Moon; the Body of the Earth be- 


ing larger, receives more Tranſits of the Moon's Sha- 
dow, than the Moon of the Earth's Shadow; and be- 
cauſe the Sum of the Semidiameters of the Moon and 


de Earth is never lels than 54 Minutes, and the Se- 


mid ia: 
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than 12 Digits, and the Moon 22 (if it had them) for 
a Digit is one 12th Part of their Diameter. The Sun» 
lis ſeldom totally eclipſed in one Place, the Moon of- 


[above 200 Miles, heing the greateſt Difference of the 
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liameters of the Sun and Moon never greater than, | 


J.. The Eclipſe of the Moon may happen in a grea- 


ter Latitude of the Moon than the Solar; and in re- 

ſpect of one and the ſame Place upon the Earth, the 
Eclipſes of the Moon will be more frequent; tho* in 
reſpect of the whole Earth, Solar Eclipſes may exceed g 
in Number. 

Moreover, becauſe for many Days together, the 
$:n's. Place is once every Year but a little diſtant from 
either Node, during which time there happen gene- 
rally two Syzyges;. and conſequently Eclipſes which- | 
are the greater, the nearer any New or Full. Moon 
happens. to the ſaid Nodes, which Nodes are the Sccti- 
ons of the Moon's Orbit with the Ecliptic: In a Year 
mare WAI ſeldom leſs than two, or more than fix 
clipſes.. 

Aſtronomers affirm- the Sun may be eclipſed more- 


ten: And the greateſt Shadow the Moon hides, is not 


Sun and Moon's Diameter, which according to the 
Obliquity of Horizons is greater or leſs. The End of: 
the Shadow, whether of: the Moon or Earth, falls. 
ſhort of the other Planets, and therefore they eclipſe. 
none bur each other. 

The Sun's Eclipſe ariſes fooner to thoſe that inhas 
bit the Weſtern Parts. and later to thoſe more Eafterly, 
becauſe the Moon's proper Motion from Veſt ro Eaſt: 
is ſwifter than the Sun's near 13-times; and therefore 
It begins on the Weſtern Limb of the Sun. which Part 
is firſt reſtored to Light again: And if the Moon's vi- 
ſible Latitude be North, the North Part, but if South, 
the South Part of the Sun is darkned, becauſe the Moon 
intercepts the Light of the sun, on the ſame Side of 
the Ecliptic the Moon appears. 

The Sun's Eclipſe laſts not ſo long as the Moon's, 
the Sun's in any Place ſeldom exceeding two Hours,. 
but the Moon's ſometimes more than four; becauſe the 
Moon. 
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Moon each Hour goes through half a Degree abou 
the Length of the Sun's apparent Diameter, which th 
Moon muſt be one Hour covering, and another Hou 
_uncovering, about four Hours in all. Solar Ecliples 
alſo are very different each from other, noc only be 
cauſe of the unequal, and uncertain Motion of the 
Moon, both true and apparent, the greater or leſſer 
viſible Latitude of the Moon's Diſtance from the Sun 
and unequal Diſtance of both the Luminaries from the 
Earth; tho* Eclipſes may happen pretty near the ſame 
Time and Place, yet they will not, for the above Rea- 
fons, be of the ſame Quantity and Duration; for 
this Rule is certain, The Heavenly Motions are incommenſu- 
rable among themſelves, nor have the ſame Phanomena in every 
Reſpeft, return d alike in any Place, © | 
For the neweſt and exacteſt Method of calculating 
Eclipſes, ſee Dr. Gregorys Aſtronomy, Book 4. Set. 7. 8. 
and Mr. Flamſteed's Doctrine of the Sphere in Sir Fon 
Moor's Syſtem of the Mathematics. 

. - Eclipſes are of manifold Uſes in Aſtronomy, Geo- 
graphy, Chronology, and Navigation, to correct 
their Tables, Maps, Globes, Account of Time, and 
contribute very much to the Diſcovery of Longitude 
both by Sea and Land; and by the Wings of Eclipſes 
and Parallaxes the Mind of Man flies up, and pene- 
trates into the Celeſtial Regions: Thele are the Charms, 
as ſaith the Poet, which draw down the Sun and Moon on 
Earth; or more truly the Know ledge of them to the 
inquiſitive Inhabitants of the Earth; nor do I know 
a more evident and illuſtrious Proof of Aſtronomical! 
Truth in Hypotheſes, or Tables, than may be had 
from Solar and Lunar Eclipſes. - 
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ſo behold the Eclipſe without Hurt to the Eyes; 


OME fimply prick a ſmall Hole in a Sheet of Pa? 
per, others ule a Looking-Glaſs; bur a better 
Way is coloured or ſmoaked Glaſs, which defends the 
Eye from the Beams of the Sun, or by a Burning- 
Glaſs, reflecting it on a clean Sheet of Paper, held 
twice as far from the Paper as for Burning. 

Tho“ I don't here intend to preſcribe a Method to 


thoſe Gentlemen that are furniſhed with Aſtronomi- 


cal Machines, ſuch as large Quadrants, Sextants, where: 
unto are affixed Teleſcopic Sights, yer I ſhall humbly 
offer a ready Aſtronomical Apparatus for others. 

Prepare a Sheet of Paper, whereon is drawn a Cir- 
cle, about 6 Inches Diameter, divide its Circumfe- 
rence into 360, its Diameter by 6 Contentric Cir- 
cles, into 12 equal Parts for the Digits; and another 
Diameter for Decimal Parts into an 100, whereby the 
Proportion of the light and dark Parts to each other 
may be known; the 360 on the Limb, may ſerve to 
determine the Inclination of the Cuſps of the Shade, 
this paſte dn ſome Wall, or Board which is better. 

Then Rule a Paper, like a Surveyor's Field-Book;, 
in 9 or ten Columns, for the Uſes following. 


Sbſer2 
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O blervati- 1 on | Aſtronomical Obſervations 
ons common EX 4- as Sun's Azimuth, Inclinatio * 
to the Eye: as | | | of the Cuſps, Semidiameter off L O 
1 | — 1.18 the Moon, bigger or lels tha ＋ 
of the Sky, S os 4 S. the Sun, Whether it grows big | 
Colour of the, SIE geror leſs ; whether the Moor ting © 
Eclipſe, Stars, ON S 2 an Atmoſphere, eſpecially the Me 
_ ——_ . EN to et gs * total thereo! 
ighted, or »|Ej—. = Darkneſs happens rec 
Birds flying| = 8 IJ D Y S Streaks of Light before and hea 
cowards their] S. IS SIS || | rerit; alſo how long they a ie lan 
Nes. Sl ISI SE Jvinbie. — 
IICern 


| | The 
Then prepare a large Proſpe& with two Glaſſes Y ration, 
the Eye Glals Concave, the Object Convex, and affig condue 
it to a Surveying Inſtrument, or the like, with a Balg zct Tin 
and Socket, that it may move higher or lower, or t Eclipſe: 
any Point of the Compaſs; and let it ſtand at ſuch ¶ End of 
Diſtance from the Sheet aforeſaid, as juſt ro refle But 
the Species of the Sun to the like Diameter already theſe J 
thereon drawn; which let one or two mind how thꝗ Tele ſoc 
Shade commences, another obſerye the Sun's Altitudq and the 
by a Gnomon and End of its Shadow, whether Wall ſerved 
or Stake; if you have no Quadrant large enough. leg diſtingy 
ſome other mind the rectified Pendulum or Sun-Dyall unleſs | 
and give Account of the mean and apparent Timgparatin 
and Regiſter in their proper Columns; particularly] Moon.) 
noting the Beginning and End of total Darkneſs, anfj Laſtly 
of the whole, when alſo each Digit is eclipſed, if th ning an 
Air be clear, alſo the Angle of Incidence, Cc. the 'Sha 
Note, The principal Things to be minded are, I nels ate 
The exact Time of the Beginning and End of th flow:Ch 
Eclipſe, and of total Darkneſs, when and where ſuch}tion of 
Eclipſes hapven. 2. The Duration of total Darkneſy] the foll. 
3. The Difference of the Colour and Temper off Geograz 
Light. 4. the red Streaks of Light juſt preceding an{ (as far 
following the total Darkneſs, being Indications of ar venienr 
Atmoſphere about the Moon. | _ Firſt 

| | ſcope.; | 

portuni 
the Diſti 


. 4 


N 


(as far as is 
venjenres. 


Fow' to obſerve Zehen, 13 
me Merbod of obſerving Eclipſe: of the r 


> Clipſes of the Moon, are obſerved for two prin<-_ - 
cipal Ends; one Aſtronomical, that by compa- 
ring Obſervations with Calculations, the Theory of- 
the Moon's Motion may be: perfected, and the Tables: 
thereof reformed: The other Geographical; that by! 
comparing among themſelves, .: the) Obſervetions; oat: * 
the ſame Ecliptic Phaſes made in divers Places, the Di.:: 
ference of Meridians or Longitude of Places may be 
diſcerned. ' | 11 Sint] 
The Knowledge of the Eclipfes, Quantity and Du- 
ntion, the Shadows, Curvity and Inclination; c. 


Jconduce only to the former of theſe Ends. The ex- 


ct Time of the Beginning, Middle, and End of the 
Eclipſes, as alſd in total Ones. ! The Beginning and 
End of total Darkneſs, is eſeful for both of them. 

But becauſe in Obſervations made by the bare Eye, 
theſe Times confiderably differ, from thoſe with a 


releſcope, and becauſe the Beginning of Eclipſes, 
J and the: End of «otal Darkneſs, are ſcarce.to be ob- 


ſerved exactly even with Glafles. (none being able ro 


I diſtirigniſh- between the true Shadow and Penumbra, 


unleſs he hath feen' for ſome: Time before, the Line ſe- 


J parating them, paſs along upon the Surface of the 


Moon.) I "KP 
Laſtly, becauſe. in ſmall Partile Eclipſes, the Begin- 


gningand End in total Ones of ſmall Continuance in 


the Shadow. the Beginning and End: of; total'Dark- 
neſs ate unfit fot nice Obſervation. by Reaſon of the 


flow Change of | Appearances which the oblique Mo- 


tion of the Shadow then cauſeth. For theſ® Reafons; 
the following Method is neceſſary to accompliſh! the 
Geographical Ends in obſerving Lunar Eelipſes, free 
poſſible). from. the forementiqned Incon- 


a . ne ee ee pun rngiCt 230 bas 4 
_ Firſt} it ſhall not be; ,praRicable,,withour: 21 Tele- 
ſcope. Secondly, the Obſerver ſhall ralways) have Op» 


dottunicy, hefore his pringipai © bleryation,t note 


the Diſtinction between the true Shadgw and, 4 
Derr * gs 


* 


bra. And Thirdly, it ſhall. be applicable to thoſe 
Seaſons of the Eclipſe, when there is the ſuddeneſt 
Alteration of the Appearances for theſe Intents. Let 
there be of the eminenteſt Spots diſperſed over all 
Quarters of the 's Surface, a {elect Number ge- 
nerally agreed on, to be conſtantly made Ilſe of to this 
Purpoſe, in all the Parts of the World ; 48 for Ex- 
ample, thoſe which Mr. irvalius calleth di. Sinai, M N- 
u, M. Porpbyrites M. Seroram, Inſ. Besbita, inf. Creta, Pa- 
Ins Meotis, Palus Marais, r Niger Major. Let in each Y 7; 
Eclipſe, not all, but (for Inſtance) three of theſe | 
Spots which lie neareſt to the Ecliptic be exactly ob- 
ſerved, when they are firſt touched by the true Shadow, 16523 
and again, when they are completely entred into ir, 18 
alſo in the Decreaſe of the Eclipſe, when they are firſt 
fully clear from the true Shadow. For the accurate I 167 
Determination of which Moments of Time, (that be- 18 
ing in this Bufineſs of main Importance) let there be. 
taken Altĩtudes of remarkable fixed Stars, not only on 888 
this Side the Line, of ſuch as lie between the Aqua-] 18 
tor and Tropic of Cancer, but beyond the Line f. 
ſuch as are ſituate towards the other Tropic, and inf] 206 
all Places of ' ſuch a8 at the Time of Obſervation, are] 18 
about four Hours diſtant from the Meridian. — 


w obſerve 4 Solar Eclipſe. 


Firſt prepare a Room well darkned, into which caſt 
the Sun's Rays through a Teleſcope of a competent 
Length as aforeſaid. to the End of which fix a Paper, 
paſted on à ſmall Board, at fuch a Diſtance, that the 
Species of the Sun may appear thereon about ſive or 
fir Inches over; then divide the Periphery inrof 
three hundred and ſixty Degrees, Sc. For the better Note, 
obſerving the Inelination of the Cuſps of each Pha-[tbe Sun, 
fis, and 1ts Diameter into Digits and Parts, by con- 
centric Cireſes for the meaſuring the obſtured Parts. 
Crofs\thoſt' Ofreles at right Angles, to which hang a 
Line and Phammer. by which you may Keep the ver 
went and horirontal Cirtles in their due — _ 

—"—_ | here} 


. /iN 
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There is a certain Period of Eclipſes, called by Dr. 
Ralley the Chaldean Szros, which in Leap-Years is eigh- 
teen Years, eleven Days, ſeven Hours, forty three 
Minutes, and fifteen Seconds; but in a common Year 
is eighteen Years, ten Days, ſeven Hours, forty three 
Minutes, fifteen Seconds. This Period may ſerve ve- 


ry well for common Ule to examine Eclipſes by, but 


not to truſt ro for the preciſe Time. 


Its Uſe, by Examples from Black · Monday; which was - 


Y. D. H. And from the ſame ta 
1652: March 28: 22 move 
2 2. 7 | 
— — — 8 | F. D. H. 
1670 April $: 5 I652 March28 : 22 
18 11: 7 becauſeLeap-Tear 18 Io: pF: * 
— ——— —— — Añ1g b — —  — 
16 88 April 19: 12 1634 March 18 : 1K 
bg: 278 4 13 2s 2-9; 
3706 April 29119 18 16 Merch 8; 8 
. becauſe Leg Near 18 11 
1724 May 11; 2 1598 Feb. 355 t 
18 102 7 
— ay" 


On which Day as 
bout Noon hap». 
pened ſuch anos 


1742 May 21; 9 

_ 18: 11: 7 becauſe Lead-Tedr 

— — ther dark Day; and 

1760 Fune 14: 18 therefore about an 
Age ago was denominated Black-Serurday. 


Note, In all theſe Days paſt were 


— 


great Eclipſes of 


-Itbe Sun, either vigble or invifible. 


— Ms Iwill 
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ill eloſe this SE CTT 


Fw 


ol the Difference between an Eclipſe 
and Eclipſe of the Sun, 


of the Moon, 

Which is 1 
I. A true Obſcuration 
or De fect of the Moon. 


2. Tis from che Shade 


or Penumbra of the Earth, 
interpos'd betwixt Moon 
ei,, CEPT? 
3, It can only he ſeen 
by Night, or near it. 


% 


4, It only happens in | 


the true Oppoſition. 


- 5. Ic appears in all the | 


nocturnal Hemiſphere, e 
very where of the fame, 
Magnitude and Duration. 


6. It begins in the Ea. 
n and ends in the Meſtern 
Limb of the Moon. 


of the Moon be North, 
then in the Middle of che 
Eclipſe the obſcure Part 
of the Moon tends to- 
- wards the South; if the La- 
titude be South, it tends to- 
wards the North. | 
8. Its greateſt Duration 
is when the Moon is in 
Peri ao a bout four Hours. 


| 


| 


7. If the true Latitude 


Middle of the Eclipſe tend 


ON with. a Recapitulatiory 


which is * 10. 
1. A true Obſcuration, not there 
of the Sun, but of the Earth Ecli 


2. Tis from the Shade 
or Penumbra of the Moon 
interpoſed betwixt thief: 
Sun and Earth, 

3. Tis only ſeen by 
Day, or near it. 

4. It only happens in 
the viſible Conjunction. 

5. It doth not appear i 
the whole diurnal Hemi 
ſphere; but to ſome it is 
greater and longer, tc 
ſome it appears lefs. anc 


a 


- ſhorter, ra ſome it appears of 7 
total or annular, to others 

horn d, or none at all. PF. 
- 6. It begins in the *. 43 


ſtem Margin of the sunſ exact P 
and ends in the TOS, _Jany Ye 

7: If the viſible Latitudy and lik. 
be North, the obſcureJthe Tir 
Part of the Sun. in tha for eye 
0 For 1 
to the Noreb. if Sourb, toſ Years b 
wards the South. . [Moon fo 

| "WP | \*Ithe 27t 
: | signs 1 
8. Its greateſt Duratioſſof Febyy 
is when the Sun is in Ago the iſt o 
geo and Moon in Perigeiq the Ay; 
about three Hours in on{moſt fro 


* * 


Place, and five Hours iq moſt Pa. 


different Places. from Da 
S. 1 Deg 
9. Iſwering 

„ 


Pow 70 calculate the Planets. 135 4 
9. It happens offner 9. It happens oftner 
than the Solar Eclipſe in | than the Lunar in divers 
the ſame Place. Places. 
10. In the ſame Year | 10. In one Year there | 
there cannot be above 3 cannot happen above 4 
Eclipſes of the Moon. Solar Ecliples. ui 


don In half a Year's Time may happen two central Pclip 
hich ſes of the sun, or almoſt central, and then all, that 
Year will be no Lunar Eclipſes. | Y 

by In no Year will happen leſs than two or more than 
eight Eclipſes, The total Eclipſes of the Sun are more 


inf than the total Eclipſes of the Moon. 


be 34 W Gee — * ** — 
$24 8 E + T 10 N V. - 


and A new and ready Way to calculate the Motions 
| of the Planets, for any Time paſt, or to come. 


Jor the dm. Add 1 Minute, 56 Seconds to his Place 
4 Years before the given Time, and the Sum is his 
exact Place for the given Time; ſo you may riſe to 
lenny Year to come by this proportionable Addition; 
tudg and likewiſe look back to any Number of Years; for 
ure the Time paſt, by deducting one Minute, 56 Seconds, 
th for every fourth Year. | | 
For the Moon.” Look in an Ephemeris for twelve 
Years before, and if you would know the Place of the 
don for the 16 of Fanuary, ſee the Place of the Moon * 
the 27th of February 12 Years before, and add four 
* [Signs 1 Degree 5 Minutes to the Moon's Place that th 
atioſſof February. and the Total is the Place of the Moon on ' 
1 Apqqthe 1ſt of Fanyary, defired, ſo ſhall you be ſure ro have 
erigeiſ the Moon's Place within a few Minutes (when it differs 
1 onJmoſt from the Calculation by the Tables) but for the 
rs 19moſt Parr it will not differ at all; and thus proceed 
from Day to Day out of the old Ephemerit adding ſtill #8 
S. 1 Degree, 5 Minutes, and write it againſt the an- 
. WW wering Days of the new Fphemeris ſucceſſively, 
af M-3 | For 


111 


18 How to-caluplate the Planets, 


© For Siturn, 1 Funny, 1669. Ptake an Ephemeris for 1739 
29 Years before, vic. 1640, then compute the Diſtance 
of Saturn from the Sum on the laſt of. December, in the 1731 
Ephemeris for the Year 1668; and having done this, 17732 
run my Eye up and down in the Ephemeris 1640. in R 

the Beginning of Fanuary; or elſe in the End of Decem · 733 
ber, 1639, till I find Saturn at the ſame Diſtance, from 
the Sun that he is the laſt of December 1668; then 11237 
conſider his daily Motion from that Day to the next, 
and the ſame I allow him from the laſt of December to 
the firſt. of January 166 9, and ſo. from Day. to Day, al- 
Jewing him more or leſs for his daily Motion, accord - 1728 
ing as I find the Motion of Saturn either encreaſed or 73 
Siminiſhed in the old Ephemeris at the ſame. Diſtance 
from the Sun. F | 

- For Fupizer.. Ta ke an Ephemeris for 12 Years before, , 
or 83 Years before, and do as for Saturn, conſidering *7* 
che daily Motion of 'Fupitsr in the old Ephemeris, at I 262 
the ſame Diſtance he is that Day that you deſire to 3 


know his Place. for. : | 1746 
Lr Mari. Take an Ephemeris for. 79 Years,.and do [745 
in like Manner.. 1748 


For Venus. Take an Ephemeris for 8 Years, and do fo. 
For Mercury. Take an Ephemeris for 13 Years, and , 


Onme bonum melius quo. communiut. 


Queſtionleſs, much more may be done, to which 1 | 
hope the Ingenious will be prompted. on, by .thisY 1753 
= SSAYX.: 


17571. 

— — — — „ 

8E CT IO N VL. me: 

| 1760 | ; 
| 4 ſubie of all the viſible Eclipſes of Sun and Moon. from the : ! 
| Var 17 30 te 1760, under the Meridian of London. | y 
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Mon D. H. M. 
Fay. 22 ly 34 
Fu 3-15 26 
Fune 8 13 55 
Nov. 20 9 59 
Dec. 5 21 13 
May 2 6 37 
May: 17 6 56 
Sep. 20 13 33 
Mar. 1 11 52 
Sep. 8 14 24 
Feb. 18 ; 3 | 4 
Aug. 28 15 44 
Aug 3:23. 3 
Fan. 13 10 54 
Fuly 24 423 
Dec, 18 20 49 
Fan. 2 Ie 25 
Dec. 24 1149 
Ock. 2115 35 
Apr. 15 8 32 
119 12 5 
Fed. 13 17 2 
July 13. 22 30 
Fuly 28 11 34 
Dec. 12 8 8 
Dec. 27 21 12 
Fune 8 9.9 
Dec. 118 32 
May 28 13 58 
Nov. 21 977 
Apr. 6 6 20 
Oc. 14 21 52 
Mary, 16 12 12 
Tan,23 19 6} 
Fuly 19 11 53 
Fan. 13 18 13 
Fan. 1 19 46 
May 18 9 35 
Fune I 19 22 
Nov. 11 9 4% 
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Mean Diſtance of the Sun. 
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Tf one Direction, station and Retrogradation of s 
Planer be compared with another Direction, Station 


and Retrogradation, they will be found unequal to 
each. other, not only with reſpect to the Arches in 


the Ecliptic, bat alſo. with reſpect to their Time, and 


this Inequality is greater in Mars than in Jupiter and 


Saturn; then. chuſing a Mean betwixt the ſaid Inequi- © 


licy. | 4 
„ 
The direct Pro- | ; 
greflions of 244 284 70 542 93 Day. 


Stationary 5. 4 ' 8 RR 
Rerrogradations J136 119 2 22 Day. 


in A Aſpect with © 
berwixt & and + diſtant off © 


onary 
when 


ograda | 75 42 22 9 
h is Stati=C berwixr O and A Aſpects with % 
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SECTION VI. 
Of Time and the Diviſion thereof. 


Year is ſometimes taken for the Time of the Re- 
volution of a Planer tf.augh the Zodiac, in 
which a Month is ſometimes called a Year. 5 
Another different Year is the entire Revolution (ap- 
8 of the fixed Stars, through. the Zodiac, 
which they call the Annus Magnus. But a Year is properly. 
that Time which the Sun takes to run through the Zo- 
diac in, and is of two Sorts, the one: Aſtronomical, . 
the other Civil: The Aſtronomical is-twofold: aceord- 
ing to the two different Bounds of the Sun's Revolus-- 
tion; namely, Sdereal and Tropical: the Sydereal Vear is the 
Space of Time that. the Sun having departed 8 


N. 
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d Star returns t6 the ſame in; and it is 365 Days,Seſtored 
Hours, and 9 Minutes nearly. The Tyopica/ Year isjvhen ct 
that wherein the Sun departing from one of the Car- NIII; 
dinal Points, the Equinoctial or Solſtitial, returns to Cc. Ye! 
it again, and is ſome what leſs than the Sdere al, becauſeFulian 1 
the Cardinal Points of the Ecliptic themſelves go — 0 
backwards, and as it were meeting the Sun, Thispfea ſons, 
Tropical Year is 365 Days, 5 Hours, 49 Minutes, 20 Se- res Cree! 
conds nearly, and wants about 20 Minutes of the - And fir 
dereal. | | onds e 
The Civil Yearis the Space of Time that the Moti- nd con 
on of the Sun or Moon, or both point at, receivedhe Cou 
dy the ſettled Cuſtom: of any Nation or Countryhe Pop 
There are three Forms of the Civil Year, viz. either his Reg 
purely Lunar, or purely Svjar, or Lunt Soltr, which i$94t whe 
made up of both: Phe Lunar Year conſiſts of twelve I Day c 
Lunations, or. Smodical Months, that are finiſhed infihe Year 
354 Days, then: begin again; this Year wanting nearp* is on 
FM Days of the Tropical Year, would wander throughFernal-E 
all the Seaſons of the Year in about 23 Years: This hich V. 
Sort of Near is uſed among the Turks. ng our? 
There are three Sorts of Solar Years, or ſuch as arg 
fitted to the Motion of the Sun alone, and the Vi 
 eiffitudes of the Seaſon depending thereon ;- the Egy; 
tian, Fulian-and Gregorian; The Egyptian Year conſiſts of 
365 Days, which they divide in 12 Months, of 30 Days 
each, and 5- Days to be added at the End; this Year 
wanting near 6 Hours of the Solar- Tropical Year, in 4 
Tears it gets near a whole Day before it. and in 146c | 
＋ = Beginningrwanders through all the Sea ſon Fg fe, 
of the N. 
* , N Ece 
Fulius Ceſar finding this Year to want 6 Hours, he | 
added the Day made of them in every 4 Years: betwee e celeſt 
the 23d and 24thof February. This Julian Year confiſt] 
27 365 Days, and every 4th Year of 366 Days, if The Ni, 
belt fitted for Aſtronomical Computetions, becauſe it is ꝙ that ©. 
Mean between the Natural or Tropical Year of 36 llt hape 
Days, 5 Hours, and 40 Minutes ; and the dera! Year off, q cd 
365 Days, 6 Hours; and 9 Minutes. This Year was helc ien Ex 
common s mong all police. Nations, from Auguſtus — Fall- 1 
| reitore 


— 


On Eaſter. | 


s eftored it when almoſt loſt) unto the Year 1582, 
igwhen the Julian Kalender was reformed by GREGORT 
iI; bat it is ill in uſe by us in Brain and Trelaud, 
toe. Yet it muſt be confeſs d, the Quantity of our 
le Halian Year is too big. on which Account the Begin- 
golning of the Year creeps forward in Regard of the 
his Fea ſons, or (which is all one, the Equinoxes and Solſti- 
ge. Tes creep backwards, in regard of the Days of the Year, 
„Pad ſince this Regrefs is about 10 Minutes, 20 Se- 

onds every Lear, in about 133 Years it will be a Day, 
\ti-þnd conſequently from the Year of Chriff, 325, wherein 
red he Council of Nice was held, to the Year 1582, wherein 
try be Pope reformed the Kalendar, namely, 1260 Years, 
herfthis Regreſs was 10 Days. Hence it comes to paſs, 
ichhat whereas the Vernal Equinox happened about the 
-lyveþ1 Day of March in the Time of the Nicene Council. ia 
| infthe Year 1582 it crept to the 11th, and this Year 1730. 
geölt is on the ↄth Nay, differing from the Eccleſiaſtical 


ughpernal- Equinox (which is the 2 Iſt of A arch) 12 Days, 


bigthich Variation is cauſed by our Fulian Year exceed- 
ng our Solar Year by 11 Minutes, gear. | 


— # 1 
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SECTION VIII. 


15 D E ASTERX& 

lon J\Bſerving of late, a vaſt Difference between our 
+) Ecclefiaftical Canons thereupon, and the applying 

rs, he celeſtial Full. Moons and Equinoxes, I ſhall rake 

* is Opportunity to impart my Thoughts thereupon, 

) 


p ſaristy the Curious therein, 

YS. J The Nicene Council. Ano 325, decreed Eaſler Day to 
t. is Þ that Sunday which falls next after the firſt Full-Moon, 
f 36 Yar happens after the Vernal- Equinox, which we pre- 
ear ond co follow and explain in our Rybrick, where we 
as hel: fign Eaſter-Day to be always the firſt Sunday after the 


—— t Full- Moon, which happens next after the one and twemieth 


Day 
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pay of March; and if the ' Full-Moon bappen upon Sunday, 


EBaſter- Day is the Sunday after, which laſt needs Amend» 
ment, for inſtead of the sunday after, I ſuppoſe it 
F +. Should be that very Sunday, according to both the Ta. 
bdiles in the Common Prayer; and the reſt of it alſo needs 

further Illuſtration from the following Kematks. 


Aft, That the Ecclefiaſtical Vernal-Equinox is till 
fix d to the 21/} of March, tho* the true, is now about 
the 9th or 1oth, which Variation is cauſed by our 
Fulian Year exceeding our Solar by 11 Minutes, near, 


4. 


14th from the Paſchat new, i. e. but 13 Days complete. 


Day as certainly here, as in a tew Lines after Aſcenfion 
Day is ſaid. to be 40 Days after Eaſter, includes Eaſter- Day. 
Y 4th. That the Paſchal Full- Moons which we obſerve 

are near 5 Days later than thoſe of the Heavens. be 

cauſe they have loſt an Hour and Half every nine 
teen Years, ſince that general Council. 
5th. The Paſchal New-Moon is bounded with Marci 
the 8th, and April the 5th, the Paſchal Full Moon wit 
March the 21/t, and April the 18103 and Ezfter-Pay witt 
March zzd and April 25th, on which Limits, tho' the 
may happen. yer never can exceed them. 

6th, Till rhe Kulenlar be reformed, we are not te 
regard the Celeſtial Equinoxes, Lunztions, or Full Moon: 
as they happen in the Heavens now-a-days, But thi 
reputed Ecclefiaſtical Fquinoxes. Lun4tions. and Ful 
Moons, as they indeed happened in the Time of tb 
Nicene Council., about 14 Centuries ago, which we ol 
tain by the Direction of the old Primes, in the Eccl 
ſiaſtical Kalenlar, which here follow. 


X 24, That the Paſchal Full- Moon happens ſtill on the] 


=. .-34, That the Words next after the 21ſt, include that] . 


0 Eaffer. "Wo 7 


& | The Uſe, having the Prime and Dominical- 4 
20 Letter, to find EAST RBA. 
eds ; 


x Look out the Prime, where e'er it he; 
till] The third Sunday after, Exfter-Day ſhall be. 
out And if the Prime on Sunday be. 
out] Reckon that for one of the Three; 


N the firſt Column quickly ſee, C 


{1c[12]D] eleſiaſtical Full-Moons, ſhall apply 

13] Ef in their Room the celeſtial Luna- 
18114] F| tions and Equinoxes, they will 
715] G} find the Difference ſometimes not 

16 A] only of Days, but Weeks: nay, a 
15}17] BI whole Month: As in 1720, 1723, 
4118] C] 1747, 1750, 1974, 1777. (When 

19 DJ Eater falls high, and the Had very 
12420 E| little, or very large) and if no R- 
Fl formation be, the Error will be 
4 {z2]G|6s Weeks, Anno 2437, and after 
| 9123] AJ 2698 Eaſter will never happen ac- | 
24 8 cording to the Decree of the Ni- 


E 4 
Ap Keane 1ſt. Suppoſe the Prime? 
pa — — þ „ is a · 

I ainſt April t n 

111214 — ws 11th Day, the ſecond } 

| | 3] Bl Sunday is the 18th Day, the third 
19] C Sunday is the 25th for Eefter-Dey. | 
8] 5|D| Example 2d. Suppoſe the Prime 16, 
16] 6 El Dominical-Letter D. x 
5| 7] The Prime ſtands againſt Mach * | 

81G] the 8th on Sunday, the ſecond _ | 

13] 9] Al is March 15th, the third Sund is 

* 10 BI the 22d of March for aller- Day. 

I1JC| But if any ignorant of the EcS i 
| 
| 

4 


2 
as 


©. 


tht. 


cene Council. 
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To conclude, I ſhall humbly propoſe to the Confi- 
deration of my learned and judicious Superiors, a 
brief eaſy Way to reconcile the Kalendar to the 
Heavenly Motions, as they were at the Beginning of 
our Chriſtian Ara, without Confuſion in the Dates 
of our Civil Contracts, Cc. = 
For the Term of fifty-two Years to come, omit all 
= Biſſextiles, which will be thirteen Days: This a- 

ne would gradually and inſenſibly, without the 
Jeaſt Inconvenience, bring us two Days before the 
Gregorian Account, and be agreeable to the Sun's Moti- 
on at our Saviour's Birth, and cauſe the Feſtivals to be 
kept according to primitive Obſervation, after which 
fifty-two Years, obſerve the Leap- Years as uſual, till 
even Centuries as 1800 and 1900, count common 
i\Years; but 2000 make a Leap-Year, and every fourth 
Century enſuing, which will prevent the Variation 
of one whole Day in 10000 Years, 


N eee ee 


SECTION IX, 


Of the FEquation of Time; and to regulats 
|; Clocks and Watches. 


O W beneficial and neceſſary Pendulum-Clocks 
and Watches are in the Aﬀairsof Human Life, 
tis needleſs to relate: Bur ſomething reſpecting their 
right Uſe and Mathematical Underſtanding of them, 
may be acceptable to ſeveral. 5 
The Clocks I here mean, are ſuch as are made by a 
-$kilful Workman for a Piece ill made may vary from 

the equal Time 2: Querrer of an Hour in a Month. 
W hereas a Piece made by a judicious Hand will not 
err a Minute in the ſame Time, if t-uly adjuſted. 
As to the Exactneſs of theſe long and —_ wy 
eL 7 ä ulums 


dulun 
ently 
Artif 
Index 
an ex 
of thi 
= ge 
ar 
two-f 
wit, 1 
the ol 
As 
Orbit 
Centre 
Farth 
Inequ 
Earth 
Quan 
yerle | 
mult | 


BY [2 


ts 


cks 
fe, 
eit 
m; 


2 
om 
th. 
10 
ed. 
en 
ms 


EL 


Of 'the Ahquation of Time, &c. 147 


dulums, we are by many curious Experiments ſuffici- 
ently ſatisfied, that they are the moſt ſteady of all 
Artificial Morions, yer it will not point out by the 
Index continually the ſame Time given by the Sun on 
an exact Dyal: but in a few Days we may be ſenſible 
of the Gain or Loſs betwixt the Dyal and Pendu- 
Jum-Clock; now this Diſagreement is not occafioned 
by any Defe& of the Clock, but proceeds from a 
rwo-fold Inequality in the Heavenly Motions; to 
wit, the Eccentricity of the Orbit of the Earth, and 
the oblique Poſition of the Equator to the Ecliptjc. 
As to the firſt; we may oblerve, that if the yearly 
Orbit were indeed circular, and had the Sun in the 
Center; ſo that the Diſtance of the Sun from the 
Earth ſhould be always the ſame, no Cauſe of this 
Inequality would he found in the Figure of the 
Earth's Orbit: But in the Elliptical Orbit, where the 
Quantity of the diurnal Motion is unequal, and di- 
verſe in ſome Days from what it is in others, the Thing 
muſt be neceſſarily otherwiſe; unequal Portions be- 
ing continually added to the diurnal Revolution. 


As for Inſtance; in the Apbeli: the Earth by its flows 


er Motion doth daily ehange its Angular Pofirion. to 
the Sun, lefs than it doth in the Peribelia, and conſe. - 
quently the Angle is leſs. which it doth then finiſh 
over and ahove its entire Revolution, to be added to 
that Revolution, that ſo the Solar Day may be com- 
pleted; for the diurnal Motion, which as to the ſu- 

erior Focus of the Ellipſis, is always nearly equal, 
is confiderably unequal, with reſpect to the Sun 
near the inferior Focus; and thus an Inequality muſt 
needs be introduced into the Natural Days. | 

The other Cauſe of the before mentioned Inequas 
liry. is the oblique Poſition of the Equator to the 
Ecliptic. If the Axis of the Earth were always moy» 
ed parallel to the Axis of the Ecliptic, and conſe- 
quently the Plane of the Equator had coincided 
with that of the Fcliptic. there would be nothing 
in the Earth's Poſition. with reſpeR to the Eclipricy 
that might cauſe this Inequality, But when the Di- 

| N 2 urnal 
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urnal and Annual Motions are performed on very 
different Axes, then an Inequality of Days muſt ne- 
ceſſarily take Place. For in this, the-Sun's Longitude 
along the Ecliptie, and the diurnal Motion along the 
Equator, which we call the Sun's Right Aſcenſion, are 
both taken into the Account; and unleſs every Arch 
of the ＋ 49" anſwered to every equal Arch of the 

Equator, ſo that there were no Difference betwixt 
the Longitude of the Sun and his Right Aſcenſion, 
which Thing cannot bez there muſt moſt certain- 
ly an Inequality of Days ariſe from thence, E. G. 
Let the Longirude of the Sun be five Degrees, his 
Right Aſcention then muſt not by Trigonometry, ex- 
ceed four Degrees, thirty five Minutes. and a Quarter, 
which wants twenty four Minutes and three Quarters 
to be equal with the Sun's Longitude: This Defect of 
Twenty four Minutes, forty five Seconds turned in- 
to Time, comes to one Minute, forty Seconds fere, 
which Space, tho in it ſelf may ſeem ſmall, yet when 
it js augmented for many Days ſucceſſively. by an al- 
moſt equal Increaſe, will introduce in a while an Ine- 
quality too gteat to be neglected. 

Both the Quantity and Place of thefe two Cauſes 
of the Inequality here mentioned are very different 
in this our Age, and require to be diſtinctly calcu- 

Jated. Now the former of theſe Cauſes, to wit, the 
Eccentricity of the Orbit, which differs wholly from 
the latter, remits us to the Apbelis and Penbelia for an 
Equation of Time, which anſwers to the Quantity of 
that Eccentricity. and is once a Year to be added to 
the apparent Time, and once to be ſubtracted from 
it. But the latter of theſe Cauſes which is plainly 


different from the former, makes an Equation of 


Time equal ro the Difference betwixt the Sun's Lon- 
gitude in the Ecliptic, and his Right Aſcenfion in 
the Equator; and which being to be reckoned from 
the Equinoxes to the Solſtices, and from the Solſtices 
to the Equinoxes, is twice a Year Addititious, and 
twice Ablatitious, and is almoſt one and an Half of 
the Eccentric Equation, The 


oY | 


quitio! 

ſo n 
is to be 
ſter th; 


The whole Equation therefore of Solar Days is not 
to be gained from either of theſe Cauſes ſingle or a- 
lone, but from the Combination of both, for where 
both the Equations are Addititious, or both Ablatiti- 
ous the abſolute Equation of Time ariſeth from the 
Sum of them, which is to be added to. or taken 
from the true Time, according to the Tenor and 
Name of both the Equations; and where one is additi- 
tious (or to be added) and the other ablatitious (or to 
be taken from) thence for obtaining the Mean or 
e ven Time, the Difference of them is to be added to, 
or taken away from the true Time, according to the 
different Time of the Year, and Title of the Greater. 

From this we may plainly obſerve, that there is a 
Neceſſity of this Equation of natural Days, ſeeing it 
is founded on true Aſtronomical Principles. and prov- 
ed by correct Obſervations. I ſhall in the next Place 
apply it to Practice in regulating curious Clocks. 
Firſt, we muſt obſerve that a Pendulum-Clock goes 
equal. that is. one twenty four Hours at any Time 
of the Year, is as long as another twenty four Hours 
at any other Time of the Year; and this is perpetual 
and conſtant, and therefore ought to differ from the 
apparent Time ſhewn by a Sun-Dyal. or other Inſtru- 
ment, as much as is the Equation of Time in Exceſs 
or Defect. Thus,. you may ſee by the Table, that 
there are only four Days in the Year on which the 
Equation of Days ceaſes, that is. the apparent and 
mean Time are then the ſame. viz. April 4th, Fune the 
6th, Auguſt the 21ſt, and December the 13th. If on a- 
ny of theſe we ſet a well regulated Pendulum-Clock 
to the apparent Time ſhewn by the Sun. on any Day 
afterwards, it ought to differ from the Sun ſo much 
as is the Equation of Time by the Table, if the E- 
quation is to be ſubtracted, the Pendulum ought to 
be ſo much ſlower than the Sun, and if the Equation 
is to be added, the Pendulum ought to be ſo much fa- 
ſter than the Sun. 


Thus 
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Thus, if at any Time you deſire to adjuſt your Di 
Clock, and bring it to meaſure the equal Day, you {| Leng 


muſt either add or ſubtract. the Equation of that of V 


Day to the apparent Time given by the Sun, and ſet Di 
the Clock to it, For Example, the Year 1726, Fin Num 
fi, at Noon (tbe apparent Time, or true Noon being found by 
2 Dyat, or true Meridian Line) in the Table of Equation, 
F find eight Minutes, forty ſeven Seconds, with 
Title add, wherefore I fet my Clock eight Min. forty 
feven Seconds paſt Twelve; and obſerve the third, 
Day if it be nine Minutes, thirty two Seconds faſter, 
then the Clock goes well; but if it goes too faſt. 
fcrew down the Bob, till it gain, as in the Table (at 
that Time of the Year) and if to go too flow ſcrew 
up the Bob, till it agree in going with the Table. 
Therefore your Clock muſt always go ſo much faſter 
or ſlower. as the Equation in the Table, agreeing | Of Re 


with the Time of the Lear. IS 
Thoſe Pendulum Clocks hy Experience is found, Latir 
Whofe Swing ina Minute makes fixty Rebounds, {| fents 
(As by Fryal you'll find) if you. meaſure their] the 
Eengths, | which 

Will contain juſt thirty nine Inches two Tenths:; 6926 
Tf fo, then how long muſt that Pendulum be Th 


That ſhallmake the fame Number of Swings to agree 
With the Number of Inches its Length dorh contain} 
In the Space of a Minute, I's know very fain? 


 Anfſner. According to Ricciolus, Reciprocal Pendu- Th 
lums are to each others Length, as the Squares of | ty n. 
their Vibrations in the fame Time. Therefore Inches | at th: 
5.0630 3991625109271, which is the Cube Root of | founc: 
the Product of 39.2 multiplied by the Square of 60.1 ſhoru 
is the true Length of a Pendulam, the Number of 

whoſe Vibrations (in one Minute of Time) and In-! 
ches ſhall be equal to each other, 


Divide 
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Divide 141120 the Product aforeſaid, by any given. 
Bength, the Quotient is the Square of the Number 
of Vibrations ſlought. Or, 

Divide 141120 aforeſaid, by the Square of the- 
Number of Vibrations given, the Quotient will be 
the Length of the Pendulum ſought, thereunto he- 
longing for one Minute. | 

Moreover the Length. of a Pendulum vibrating Se. 
conds at Paris is three Feet eight Lines and an half; 
let it be required to ſind the Length of a Pendulum 
vibrating Seconds at the Equator. 

Becaule the Gravity at the Poles is to the Gravity 
at the Equator as 692 to 689, therefore the Decreaſe 
of Gravity at the Equator is z Parts of the whole 
Gravity; but the-Decreaſe of Gravity at the Equator 
is to its Increaſe in any other Latitude, as the Square 
of Radius is to the Square of the Sine of the Latitude: 
28 1050009 the Square of Radius to 565248, the Square 
of the Sine of the Latitude 48 Degrees, 45 Minutes 
Latitude of Parr, ſo is 3 the Number which repre» 
fents the Decreaſe of Gravity at the Equator to 1.6 9g;. + 
the Number which repreſents its Increaſe at Paris, 
which added to 689; the Gravity at the Equator makes; 
690.695, the Gravity at Pari. 

Then as 690.695 Gravity at Paris. 

To 699 Gravity at the Equator. 
So is 36.708 Length of a Pendulum at Paris. 

To 36.616 Length of a Pendulum at the Equas- 


tor. | 
The Difference +8#z-Parts of an Inch agreeing pret- 
ty near to the Obferyation of Monfieur Richey, who: 
at the Iſland of Czen; whoſe Latitude is five Degrees, 
found that a Pendulum there, was u of an Inch: 
ſhortes than at Paris | 
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To diſcover a Ship's Diflance at Sea, and td 24 Ho 
know when you have croſs'd the Line or the 
Poles, were it paſſible. 


* 8 | | 2 But if 
IN ſailing near Land, if you ſpy two Lands, whoſe Clo 
[| Diſtance you know, and they bear off you one poi. 


Point diſtant aſunder, when you were athwart them 

ou are five Times their Diſtance from Shore, if they 
ar two Points, then are you 2 times and an + their But 
Diſtance, if 3 Points, then 1 and +. if 4 Points, then Norrb 
the ſame Diſtance, if 5 Points, but + of that Diſtance, | Clock 
if 6 Points, then but + their Diſtance, 


To know when you have croſa d the Equator. 


Obſerve if you can ſee Charles's Wain and the Guards, | As a 
or Circumpolar Stars, then is the North Pole elevated; the 
or if you look towards the Equator, you ſhall ſee | 
the Stars aſcend from rhe Left rowards the Right, if few 
In Notth. Latitude; but from the Right towards the | a 
Left, if you: be in Suth Latitude. 0 


To know whether you are going to, or from. the =_ 
Poles... ve 


Seeing from the North Pole all Places bear Suth, and 
near the Pole the Compaſs is of little Uſe; then get 
a good Clock, mark'd with 24 Hours, and an Index 
which ſhall every Noon return to 24. then when un- I. O0 
der the Pole. look and ſee if the Index point at 24, / 
then that Point where the Sun is, is directly back a- I cann 
gain from the Pole, | 1 If tl 


A.. 
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If 12, then towards the Sun is right forwards. 

If 6, then towards the Sun is Earth due Weſt. 

If 18. then towards the Sun is Earth due Eat. | 

Wherefore to go directly homeward, becauſe I came 
out North and muſt return South. I lay the Fly of the 
Compaſs ſteady before me, and the Such Point right 
with the Ship's Head or Stem, then-if the Clock point 
24 Hours, then I ſteer the Ship directly upon the Sun. 


2 South Weſt. 


6 
But if thef 9) Then he that doth 
Clock PI F ſteer, muſt keep the 
point 15 / Sun. 
| 18 0 aſt. 
21 Svurh · Eaſt. 
But if you would go directly forward, then lay the 
North Point right with the Ship's Head, and when the 
Clock doth point 12, ſteer right upon the Sun. 
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A. an EPILOGUE t this Ma- 
thematical Miſcellany, I ſball ſubjoyn ſome 
few Paradoxical Queſtions, which whoever 
ſpall ſend the true Solution of before 1737, 
to the Book/eller at the Globe in Meath- 
Street, he ſhall have his Chance by Lot, to 
win a Dozen of theſe TraFs, next News 
Ycar's-Day, to oblige his Friends with. 


NUMBER I. 


| UR Porridge-Pot, is fick, (I wot): 
But what's the Matter with it 
1 22 — — yet reveal, 
that the Deel's not in it. 3 
H. Wik 


154 Paradoxical Queſtions. 


II. Wich Noiſes great it doth affrighe, 
When firſt its fill'd with Water. 


BY And hung o'er Fire, with black Attire, 


But what can be the Matter ? 


NI. The Reaſon then I wou'd know, when 
Your Leiſure doth permit. 
Isr not a Erolick. or elſe the Cholick > 
And what a fad Thing is it? 


IV. Pray then be ſire to ſend the Cure, 
For if it ſhou'd be catching, 

And other Pots do take their Lots. 

What Miſchief will they hatch then? 


V. One Humour good, T tell you ſhou'd, 
Our Porridge-Por has gotten. 
When boiling Diet, it is quiet, 
And Pudding therein ſodden. 
NUMBER IW. 
h \ Spire my Genius! Help my rhyming Muſe, 
In Themes Lin my native Country chute: a 
Whilſt others plow the Waves and tread the Strands 
. Of diſtant Oceans, and of foreign Lands; 
To fill rhe Mouth of Fame with ſomewhat new, 
(No matter tis how much of it be true) 
From Alps or Mountains, Stories ſtrange they bring; 
Of deſart Caves. or horrid Monſters ſing. 
Tell how Peſuvius ſulph'rous Darts do fly, 
Or Huna Smoke obſcure the Azure Sky; 
Or magnify the Hazards they have run. 
Sylla's and Charybdi's pointed Rocks to ſhun. 

Such Tales we take on Truſt, from rhoſe who rove; 
Tho' none give Rules by which the Truth to prove, 
But this by Numbers may explained be, | 
By thoſe who never did the Cavern ſee: 
In Derbyſhire, a Wonder of the Peak, 

Is Eldon. Hole, as Poets often ſpeak; 


Whoſe 
Tho' A 
Who u 

And 
In R. ſ 
How he 
But col 
With fi 
And te] 
Fa bulo! 
Errone 
Ex tenſi 
And in 
To ſuc 
When 
But! 
By Grat 
As hea v 


Ila Spac 


Four p 
In mea 
A Pend 
By whi 
: Vibrare 
Eight 1 
Allowi 
That y. 


twenty 
ſta noin 
to diſti 
reſt, 


Ila Spaces known firſt to our NEWTON Great. 


T5 


But I the Depth have found exactly true, 
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Whoſe Depth exactly, none could cer deſery, 
Tho' Atheiſt Hobbs his utmoſt Skill did try, 
Who wrote De Mirabilibus Pecci. + 

And Burleique cotton does ſtrange Tales rehearſe, 
In R.ſtic Words, and Hudibraſtic Verie, 23 
How he this monſtrous Oc iſice did plumb, 

But could not at the Bottom of it come, 
With ſixteen hundred Yards of Rope let looſez 
And tells a Story of a Woman's Gooſe : 
Fabulous the one, ſo may the other be, 
Erroneous too. without Plrlolophyz; | 
Extenſion of the Rope might him-deceive, 
And imall Proportion which the Plumb would have: 
To ſuch a Length; and Part in Water drown'd, 
When in this vaſt Abyſs, within the Ground. 


— 


By Gravity. a Method ſomething new. 
As heavy Bodies do accelerate, 


Four pond'rous Stones into the Well let fall, 

In meaſur d Time, agreed in Numbers all; 

A Pendulum ſixty one Inches long, 

By which the Time I meaſur'd (was not wrong) 


Vibrated freely, whilſt chat each Stone fell, 


Eight Times; by which the Depth I'd have you tell: 
Allowing rightly for th' Approach of Sound, | 
That your own Works may not themſelves confound. 


NUMBER III * 


* 


Ince the Idea of Sound is conveyed to us by a vi- 
bration communicated from the Air to the Mem- 
brana Tympani; I defire to know how a Man, when 
twenty Inſtruments are play'd upon at once. nofwith- 
fanoing the Mulriplicity of Vibrations, ſhall be able 
1 plainly, one falſe Note from all the 
Ie via 


NUM: 


* &—  aradonical Queſtions. 
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NUMBER IV. 


LIA, Lelia, Criſpis, g 
Nec Vir, nec Mulier, nec Androgyna, 
Nec Puella, nec Juvenis, nec Anus, 
Nec Meretrix, nec Pudica, 
„ | "me | 
Sublata neque Fame, nec Ferro, neque Venenoz 
| Sed omni bus: 
Nec Cælo, nec Aquis, nec Terris; 
Sed ubique jacet. 
Lucius Agatho Priſcus, 
Nec Maritus, nec Amator, nec Neceſſarius, 
Neque Meerens, neque Gaudens, neque Flens, 
Hanc neque Molem, nec Pyramidem, nec Sepulchrum . 
| | Sed omnia, 
Scit & neſcit quid poſuerit: 
Hoc eft Sepulchrum, intùs Cadaver nun habens; 
Hoc eſt Cadaver, Sepulchrum extra non habens, 
Sed Cadaver idem eſt, & Sepulchrum ſibi. 


This is 4 famous Inſcription in Senator Vol ta's Country Houſe 
near Boulogne ia Italy. 
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